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EDITORIAL 


THE QUESTION OF A PERMANENT C.C.C. 


HE Civilian Conservation Corps be- 
| gan as a hasty improvisation. Time 
lacked to devise first a systematic 
plan for orderly building on well-con- 
sidered foundations laid for permanence. 
Nor was the purpose a permanent struc- 
ture. The basic legislation rightly la- 
beled the undertaking “emergency con- 
servation work”. As such it has won an 
extraordinary popular approval. Now 
the question is: Shall the C.C.C. be con- 
tinued, under a more permanent plan? 
_ And if so, with what plan? 

The emergency objective was to coun- 
teract some of the evils flowing from un- 
employment caused by the business de- 
pression. When the C.C.C. was organ- 
ized, the whole mechanism of business 
activity was in a state of severe break- 
down. Normally, the young tend to dis- 
place the old. But in 1933 youth was 
adrift. Hundreds of thousands of boys 
and young men were wanderers. With 
the doors of occupation virtually every- 
where closed, there was grave danger that 
before the doors opened much of the 
country’s youth and promise would turn 
into material for the human scrap-heap. 

The C.C.C. undertook to enroll these 
workless boys, support them for a few 
months, set them at useful tasks, build 
them up physically and in morale, and 
at the end turn them back upon a labor 
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market better prepared to absorb them, 
as the depression passed. At the same 
time, through their contribution towards 
the support of the needy families from 
which they came, they were to be a means 
of extending relief there from the con- 
sequences of unemployment. 

Unfortunately, however, the labor mar- 
ket has not improved to the extent hoped 
for. The unemployment problem of the 
United States is more than an emergency 
problem. A public program to meet it 
will be necessary indefinitely. The ques- 
tion of perpetuating the C.C.C. turns 
partly on how it will dovetail into such 
a program. 

Partly—not wholly. For the purpose 
of the C.C.C. was not solely to relieve 
unemployment amongst the youth of the 
country, and to avert the impending eco- 
nomic and social consequences. The pur- 
pose also was conservation. How a per- 
manent C.C.C. is to work in a compre- 
hensive conservation program must also 
be given thought. 

As a citizen, landowner, and state legis- 
lator, Franklin Roosevelt had for many 
years prior to the creation of the C.C.C. 
been deeply interested in forest conserva- 
tion. As governor he had gained added 
familiarity with practical conditions. Un- 
der him New York had been carrying 
forward a long-term, far-sighted policy 
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of reforestation designed to restore to 
productivity a million acres of  submar- 
ginal farm lands. In accepting the nom- 
ination of his party for the Presidency at 
Chicago on July 2, 1932. he said: “There 
are tens of millions of acres east of the 
Mississippi River alone in abandoned 
farms, in cut-over land, now. growing up 
in worthless brush. . . . we face the fu- 
ture of soil erosion and timber famine. 
It is clear that economic foresight and 
immediate employment march hand in 
hand in the call for the reforestation of 
the vast areas. In so doing, employment 
can be given to a million men.” 

The Republican Secretary of Agricul- 
ture greeted the suggestion with ridicule; 
its meaning was distorted; and the Re- 
publican press of the country joined in 
a chorus of scornful hilarity. Had any 
stimulus been needed to induce Roosevelt 
to mature his plan, this might well have 
supplied it. Upon taking office as Presi- 
dent, he was ready to move at once for 
its speedy effectuation. But it was no 
longer merely a plan for advancing for- 
est conservation along with relieving un- 
employment. A third bird was to be 
killed with the same stone. 

The boys and young men cut off from 
opportunity were to be enlisted in a 
great public service. This was not a 
wholly novel idea. In 1910 William 
James published his notable essay, “The 
Moral Equivalent of War”. It urged as 
a desirable social measure the conscript- 
ing of all youth to serve their country 
in tasks of useful labor involving phys- 
ical toil and hardship. A similar pro- 
posal was advanced by George H. Max- 
well (the “father of the Reclamation 
Act”) in his book “Our National De- 
fense—the Patriotism of Peace”, pub- 
lished in 1915. 

Unlike James, Maxwell did not sug- 
gest conscription, though like James, he 
stressed the appeal to patriotism. The 
public welfare was at stake; the very 
life of the Nation threatened by Nature’s 
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invading forces. There was work enough 
for more than a million men (not boys, 
but seasoned adults) for generations, in 
such public services as planting forests, 
fighting forest fires, preventing floods, 
irrigating deserts, draining swamps. build- 
ing highways, waterways, and railways. 
The work must be “so organized that it 
will furnish a substitute for the supreme 
inspiration to patriotism and the tre- 
mendous stimulus to energy and ~organ- 
ized effort that war has furnished to the 
human race through all the past cen- 
turies.”” 

Obviously, however, unless conscrip- 
tion is introduced, as Germany has intro- 
duced it in organizing her Labor Service, 
in the long run not patriotic fervor for a 
self-sacrificing service of the public wel- 
fare but the question of recompense, op- 
portunity, and satisfactions will be the 
deciding question for each boy or man. 
The bonus is proof that in the United 
States even war builds up in the great 
body of our citizens little enthusiasm for 
the privilege of serving their country 
without regard to compensation. Also, 
the question of competition with other 
labor and of effect on the going rate of 
wages enters in. A permanent C.C.C. do- 
ing work which is thus taken away from | 
others or which fails to pay what the 
work is fairly worth dovetails badly into 
a comprehensive plan for overcoming un- 
employment. On the other hand, if it 
fails to obtain a return to the public in 
useful work accomplished that balances — 
its cost, as a conservation tool it would | 
have to be rated inefficient. 

Hitherto, the question of cost has not 
seemed very important. The planning 
has taken relatively little account of how 
to get the field projects executed econom- 
ically. The whole set-up has had in view 
primarily the benefits resulting for the 
enrollees. Any plan for a permanent 
C.C.C. should lay much greater stress on 
working efficiency. This demnads, for 


one thing, protection from political con- 
4 
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trols. It demands other changes. But 
revisions of the general plan are also 
called for with respect to its social ob- 


jectives. 


It is one thing to give a boy or young 
man a job to tide him over an emergency 
while private business is temporarily at 
low ebb; it is another thing to lift him 
for six months or a year out of the com- 
petitive battle only to drop him back into 
the thick of it no further up on the ladder 
of permanent employment and advance- 
ment. Temporarily, almost any job is 
better than none; but a job that leads 
nowhere and is soon over is a palliative, 
not a step towards solving the problem 
of unemployment. A permanent C.C.C. 
which seeks to abate the evils springing 
from a surplus of would-be workers must 
solicitously study how to develop the 
C.C.C. boys in ways that will enable 
them to get on when they leave the C.C.C. 
In short, far more than when the purpose 
was to relieve an emergency situation, 


success in the undertaking must depend 
on the skill and wisdom with which it is 


handled educationally. 

The C.C.C. should not seek to enlist 
boys in an attack on the forces of Nature 
which require subduing to the purposes 
of our national life, as an adventure in 
public service, to their injury. As an 


‘objective, conservation performance should 


take second place where the enduring wel- 
fare of the enrollees is involved. The 
educational aim should be to prepare 


them for the form of work to which their 


native endowments best adapt them. In- 
terruption of the normal continuity of ad- 
vance from the dependence of childhood 


to economic independence through self- 


support in a _ gainful occupation is 
an economic waste. And barracks life 
in place of home and community life is, 
for most boys, an undesirable exchange. 

This is particularly true when army 


service is involved. Militarization sup- 
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presses the spirit of individual initiative 
and independence, of necessity. A per- 
manent C.C.C. should be solicitous to de- 
velop and train the boys for usefulness 
in civil life and peacetime occupations. 
To the extent that it can be so fashioned 
as to take boys who have not a fair 
chance for a start in life, either because 
of an underprivileged environment or be- 
cause the fields of employment imme- 
diately open to them are already over- 
crowded, and efficiently and economically 
equip them for better success, it will be 
laid on sound social foundations. On 
the other hand, the recent straw vote 
heavily in favor of military training as a 
part of the C.C.C. regimen suggests a 
highly ominous posibility. To make the 
C.C.C. an adjunct of the Army would 
fatally change its objectives. 

These objectives must be recognized as 
not easy to coordinate harmoniously. They 
pull away from each other. The con- 
servation objective calls for getting work 
done that will be of maximum public 
benefit at a minimum cost; an _ invest- 
ment is involved; the greater the outlay 
for a given result, the less becomes its 
economic justification. The diminishing 
of unemployment calls for use of the 
C.C.C. labor where it will not decrease 
the opportunity for others to work. The 
promotion of the welfare of youth 
through preparing a large number of 
them for greater success in life calls for 
training them along diversified vocational 
lines adjusted to their individual apt- 
itudes, past histories, and future occupa- 
tion. There is too vague a public under- 
standing of the complexities of the prob- 
lem involved. The time for improvising 
is past. Careful, able, far-visioned and 
wide-visioned planning is imperative, to- 
gether with certainty that the list of ob- 
jectives will not have to include the 
service of political interests or military 


ends. Either may ruin the enterprise. 


PROFITS IN THE FOREST INDUSTRIES 


By ALEXIS N. GARIN 
Yale School of Forestry 


The purpose of this article is to call the attention of foresters to the need for further 
enlightenment concerning a very important branch of forest economics, which so far 
has received but little consideration from the forestry profession. The author has not 
attempted to do more than very briefly touch upon some of the general aspects of 
the problem, because of, the limitations of space. The statements here made are 
based upon conclusions reached in preparing a dissertation, entitled “Corporate Profits 
in the Forest Products Industries”, which has been submitted to the faculty of the 
Graduate School, Yale University, in partial fulfillment of the requirements for the 
Ph.D. degree. 


by many inductive materials dur- 

ing the past two decades. Yet the 
question of profits, the motive force of 
business activity, remains practically un- 
touched.! With no definite knowledge of 
the forest industrial practices and of the 
financial status of the operators, little 
premise for a sound national policy for 
private timberlands exists under our sys- 
tem of industrial individualism. 

In the United States, entrepreneurs en- 
gaged in the forest industries not only 
are free to choose what products they 
make and the volume they manufacture 
during a given period, but also, except 
to a limited extent in regard to fire pro- 
tection, are free to manage their timber 
and forest-land resources as they see fit. 
How much to produce in the immediate 
future, whether to look forward to con- 
tinued productivity and the use of tim- 
berlands or to disregard the growing of 
future timber crops, and many other 
decisions of the industrialists are made 
on the basis of expected profit; that is, 
profits are the major criterion which 
guide the business of capitalistic entre- 
preneurs—expectation of selling goods 
at prices above the cost incurred in their 
production. 


Priv ms economics has been enriched 


The obviousness of the situation makes . 
it unnecessary to emphasize the paucity’ 
of financial data upon which the entre- 
preneurs in an industry, such as wood 
manufactures, may intelligently base their 
business decisions. The numerous and 
scattered locations of the business units, 
the great variety of products produced, 
and the intricate pattern of modern com- 
petitive relationships make it increas- 
ingly difficult for the ordinary individual 
entrepreneur, by himself, to obtain the 
knowledge that will enable him to make 
sound business decisions. If the classical- 
economic assumption were true that the 
normal entrepreneur is the best judge of — 
his own interests, the present day forest 
operator would require a formidable list 
of facts which he does not now possess 
in definite form. The serious matter is 
that no forester or economist can say 
how much or how little forest operators 
know about differences in industrial op- 
portunities and profit rates. On that im- 
portant issue no one can speak definitely 
until he resorts to empirical investigation. — 

It was this situation that suggested the 
study of this subject, the basic materials — 
for which were derived from income tax 
returns as reported to the U. S. Treasury 
Department in connection with the fed- 


? 


‘The published data on forest industrial profits and other financial conditions refer only to 


corporations. Based on value of products, approximately 80 per cent of 


the industrial activity 


engaged in the mechanical manufacture of wood and about 95 per cent of that of the pulp and 


paper industry are corporate in form. 


. 
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‘eral income tax administration. The 
Treasury Department does not publish 
much of the information in its files, but 
some special studies of the data have 
been made by others which throw addi- 
tional light upon corporate earnings.” 
The data used as the basis for my dis- 
sertation were taken from the following 
sources: (1) annual bulletins, entitled 
“Statistics of Income”, issued by the 
Commissioner of Internal Revenue (pub- 
lished since 1916), and (2) “A Source- 
Book for the Study of Industrial Profits,” 
issued in rototype form by the U. S. 
Department of Commerce, 1932. In addi- 
tion to these data, certain supplementary 
information pertaining to special points 
under discussion was introduced. 

The material in the “Statistics of In- 
come” covers the entire field of corporate 
activity in “lumber and other wood pro- 
ducts” and in “pulp, paper, and prod- 
ucts” industries. The first group of cor- 
porations is further subdivided into “saw- 
mill and_ planing-mill products” and 
“other wood products” (a more detailed 
subdivision is made in some reports), 
while the pulp and paper products group 
is not further subdivided. These data 
constitute the most extensive statistical 
material available, but they have definite 
limitations because they deal with broad 
financial returns compiled en masse, 
which are not broken down into specific 
branches of industry. 

The “Source-Book”, on the other hand, 
deals with a very limited number of 
corporations (190 large identical lumber 
and other wood products, and 111 large 
identical paper, pulp, and products cor- 
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porations)* representing less than 3 per 


-cent of the total number of lumber and 


other wood products corporations cov- 
ered in the “Statistics of Income”. How- 
ever, the economic significance of the 
sample corporations of the “Source-Book” 
is much greater than mere numbers indi- 
cate. During the 5-year period 1924- 
1928, inclusive, the 190 corporations in 
the lumber group accounted on the aver- 
age for about one-fifth of the total in- 
vestments and sales, and over one-half 
of the profits, of all domestic lumber 
and other wood products corporations as 
covered in the “Statistics of Income”. 
In the paper, pulp, and products group 
the 111 sample corporations represented 
36 per cent of the total investments, 34 
per cent of sales, and 37 per cent of the 
profits of all domestic corporations with- 
in that group. 

The lumber and other wood products 
group of corporations covered in the 
“Source-Book” is subdivided into five 
specific lines of industrial activities, as 
follows: lumber manufacture (sawmills), 
planing-mill products, furniture, millwork, 
and miscellaneous wood products. The 
paper, pulp, and products group of cor- 
porations is subdivided into: blank pa- 
per, cardboard boxes, stationery, and 
miscellaneous paper and pulp products. 

My investigation indicates that entre- 
preneurs in the wood manufacturing 
group of corporations as a whole, and in 
its sub-branches, have not been able to 
regulate production and productive ca- 
pacity effectively. For instance, during 
the six generally prosperous years 1924- 
1929, inclusive, profits in the wood 


The published data refer to corporations, excluding individual forest industrial enterprises. 


SAverage capital per corporation in the “lumber” group (1928) was: arithmetic mean, 3 
million, and median 1.2 million dollars. In the “paper” group the corresponding averages were 
6 and 1.6 million dollars, respectively. The capital is measured by the following balance sheet 


items: (1) preferred and common stock, (2) long-term indebtedness (3) 


vided profits, less deficit. 


surplus and _ undi- 


In addition to these there are data relating to from 112 to 207 small nonidentical lumber 
and other wood products and from 36 to 37 small nonidentical paper, pulp, and products 


corporations. 
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of corporations 


manufacturing group 


were not only low, but were declining - 


rapidly. Yet the volume of production 
showed no tendency to decline, and the 
capital investment increased; i.e., the 
trends were exactly the opposite to those 
one would expect, had the entrepreneurs 
acted in their own best interests. 

The picture presented by the data con- 
tained in that study is not one which, 
in general, is conducive to the thought 
that the sustained yield conception of 
forest management can be applied gen- 
erally to our privately owned forest lands 
unless and until the financial conditions 
confronting the operators become more 
favorable. Aggregating the annual profits 
for the 10-year period 1924-1933, inclu- 
sive, it was found that the wood manu- 
facturing group showed no profit, but 
rather that the deficit of corporations 
which earned no net profit was equal 
approximately to the profits of those 
which earned a net income.* However, 
if the depression years 1930-1933 are ex- 
cluded from the above 10-year period, 
the wood manufacturing group earned a 
3 per cent return upon its invested cap- 
ital.° During this 6-year period the aver- 
age return for all manufacturing corpora- 
tions was 7.5 per cent and for all paper 
and pulp corporations 6.5 per cent. 

However, in wood manufacture as in 
all other industries, there are marked 
variations between the general average 
rates of profit and the rates received by 
the individual corporations whose income 
and capitals contribute to that average. 
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The “Statistics of Income” data separate 
all corporations into two broad classes; 
namely, corporations reporting net in- 
come, and those reporting no net income. 
The ‘“Source-Book”, which deals with 
sample corporations, presents a much 
more detailed classification, by specific 
lines of business, than does “Statistics of 
Income”. The above data indicate that 
the more detailed the classification, the 
greater are the differences in profit rates 
earned by the various groups of corpora- 
tions. Space does not permit a detailed 
analysis here, but it should be kept in 
mind that entrepreneurs do not invest 
capital in the “lumber group” as a whole. 
Their business decisions are made and 
commitments are undertaken in specific 
industrial undertakings and _ products. 
General averages at best give only an 
idea of the “general drifts” which, aver- 
aged together, may not, in some respects, 
be the drift of the specific branches ot 
industry; i.e., they may not represent the 
potential power of specific lines to con- 
tribute to the overthrow of the economic 
equilibrium. Hence the need is apparent 
for other than mere average figures. 

It is an anomaly that public funds 
have been granted for research in prac- 
tically every field except that related to 
the actual financial conditions of the 
private operators; yet foresters talk about 
“planned forestry”, “controlled liquida- 
tion”, and the adjustment of “supply to 
demand” as if these phrases have some 
significant meaning by themselves and 
need not be related to business reality. 


“The 10-year average rate of return on capital invested in all manufacturing corporations 
(manufacture division) as well as in all paper and nulp corporations (paper group) was ap- 


proximately 4.5 per cent. 


"Invested capital as measured by the total of the following balance sheet items: (1) - 
ferred and common stock, (2) bonded indebtedness and mortgages, (3) surplus aha BS 


profits, less deficit. 


By profit or net return is meant here the net earnings after payment of all business ex- 
penses and fixed charges, including federal income and excess profits taxes; i.e., the surplus 
legally available for proprietorship, plus interest paid on bonds and mortgages. Imputed interest 
on capital and rent on land owned by stockholders, which do not explicitly call for payments, 


are not considered as costs and, 
the profit. 


therefore, are not deducted from gross income in arriving at 
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To some foresters, public ownership 
or public supervision of cutting on pri- 
vate lands are the only methods for bring- 
ing about the practice of large-scale for- 
estry. It must be recognized, however, 
that there is no crystallized public opin- 
ion in favor of coercion and that the 
question of immediate and complete pub- 
lic ownership cannot be considered of 
more than academic interest. Consequently, 
as far as we can see into the future, we 
always shall have both public and _pri- 
vate forests. Any forest policy imposed 
upon private forest landworkers by pub- 
_lic agencies without regard to their finan- 
-cial conditions would involve more com- 
plexities than some foresters apparently 
realize. The present public policy ap- 
pears to drift in a seemingly logical di- 


rection, toward “contrived” private for- 
_estry through financial aid to forest own-* 


ers who accept the principle of perma- 
nent forest management. The two most 
outstanding features which are proposed 
as an aid to the private owner are federal 
long-term forest credit and federal ac- 
quisition of “surplus” undeveloped tim- 
ber which the owner is unable to carry 
under our system of capital value taxa- 
tion. These proposals raise complex 
questions concerning the probable eco- 
nomic effects of deliberate piecemeal at- 
tempts to apportion capital and the rate 
of profit within competitive industries. 
As a general principle it is clear that, 
whatever the prospects for improved con- 
trol and stabilization of forest industrial 
activities, a primary essential is informa- 
tion concerning the current economic 
status and the prospects of the principal 
forest industries in the country; i.e., data 
concerning sales, investments, profits, and 
other operating conditions. This ap- 


745 


plies both to the government and to the 
private operator. Neither agency now 
has adequate information of this :charac- 
ter. Certain trade associations collect 
confidential data from their members and 
thus contribute towards better individual 
business planning, but the complex in- 
dustrial and sectional competitive rela- 
tionships make this form of information 
insufficient. To be sure, the trade asso- 
ciations could do a valuable service to 
the industry through their further efforts 
to bring about improved cost accounting 
methods and fuller publicity of accounts. 
Without these essential conditions the 
widely scattered and noncoordinated pro- 
duction units will find it increasingly 
difficult to cope successfully with indus- 
tries of a more unitary character which 
produce competing products. 

' The annual collection, analysis, and 
distribution of comprehensive (but sim- 
ply presented) data concerning the forest 
industrial operating conditions would be 
a matter of relative simplicity, since the 
U. S. Treasury Department, in connection 
with the federal income tax administra- 
tion, now collects the necessary basic 
statistical material. Although a substan- 
tial appropriation of money would be re- 
quired for the preparation of existing 
data and for the establishment of the 
necessary standards, only limited funds 
would be needed to continue the work 
from year to year. 

It is not implied that the foregoing 
statistical questions are the only ones to 
be solved. On the contrary, there are 
other very serious problems which face 
the «industry. For one thing, there is 
the comparative instability and decline 
in the demand for wood products, due 
to the increased diversification of man’s 


°The proposal that the federal government buy up submarginal timber holdings (and _pre- 


sumably retire them from operation) 
ment. 
be followed by the government. 
losses from such a procedure. 


suggests “socializing losses” due to bad industrial judg- 


As this is a costly procedure, I do not hazard to say to what extent this proposal will 
Neither is an attempt made here to balance public gains and 


746 


wants as a result of general industrial 
progress. Apparently the demand for 
wood products the form of which has 
not been changed from the natural one 
(lumber products) has become stabilized 
to the extent that a price decrease brings 
about only a limited increase in sales. 
The demand cannot be materially in- 
creased other than by the discovery or 
adoption of new methods of wood utiliza- 
tion, particularly of low-grade material, 
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and by further development of other 
allied industries. However, complete cur- 
rent statistical data concerning operating 
conditions in the industries using wood 
as a basic material appear to be the first 
prerequisite for improvement of forest 
industrial conditions; they are essential 
for any intelligent centrally directed at- 
tempt to guide forest industrial policies 
and practices. 


Ba 


Stuart Forest TREE Nursery DEDICATED 


A forest nursery on the Kisatchie National Forest near Alexandria, La., was 
dedicated on June 17 to the memory of Major Robert Y. Stuart, late Chief of the 


Forest Service. 
principal address at the ceremonies. 


K. A. Sherman, Assistant Chief of the Forest Service delivered the 


Establishment of the nursery was approved by Major Stuart shortly before 


his death in the fall of 1933. 


It began operation in 1934, and during the first 


year of operation produced nearly 10,000,000 tree seedlings, mainly longleaf, with. 
smaller quantities of slash and loblolly pine. In 1935 the output was raised to 
approximately 42,000,000 seedlings, the majority of which were used in Louisiana 
and Mississippi. 


| 
| 
| 
: 
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HE Wallgren Bill, fostering the 
Mount Olympus National Park, is, 


THE PROPOSED MOUNT OLYMPUS NATIONAL PARK 


By C. S. COWAN 


Chief Fire Warden, Washington Forest Fire Association 


to my mind, a sample of the 
lengths to which misguided and misin- 


formed enthusiasts will go to carry their 


| 


points. 

I would ask you to look at the prob- 
lem from its several angles. In the first 
place, who is behind this bill? We who 
are on the ground—so to speak—can go 
back to the point of origin. When the 
bill was first mooted, there was a meet- 
ing at the Seattle Chamber of Commerce 
in which the case for the Park was to be 
outlined by an executive officer of the 
National Park Service. It developed dur- 
ing the meeting, however, that the boun- 
daries as they were set in his mind no 
longer existed, but had been extended 
as in the present bill. This was the first 
intimation this official had of the pro- 
posed extension. His reply, however, 
was that “if this is what the National 
Park Service recommends, I am for it 
one hundred per cent.” In other words, 
an official of this standing had no mind 
of his own, no opinion of his own, but 
was willing to carry departmental policy 
to any length, just so long as the De- 
partment recommended it. The need for 
such extension was not a point for con- 
sideration. The thing that mattered was 
that the Department thought it would 
like such an extension. That was enough. 

We are told of the Emergency Con- 
servation Committee, but we are not told 
who the Emergency Conservation Com- 
mittee is. As a matter of fact, the chair- 
man of this Committee refused to reply 
as to who her Committee actually were. 
Is the movement altruistic? The answer 
is as old as politics. We were mercen- 


ary—the tools of the interests; they, the 
white-haired boys. 

Have the members of this Committee 
ever been on the ground? We have no 
definite knowledge of this, but we have 
grave cause for doubts, as evidenced by 
statements made which show little defi- 
nite knowledge of things as they are. 

Mr. Wallgren himself is quite enthusi- 
astic. He is supposedly a nature lover, 
but his love of nature and knowledge of 
western flora is such that when he pre- 
sented a picture of a huge tree, as a 
sample of the timber it was proposed to 
include within the new boundaries of the 
proposed Mount Olympus National Park, 
he informed the members of the Con- 
gressional committee that it was a giant 
Douglas fir. It was actually a Sitka 
spruce. He also stated that “this picture 
was taken in the Clearwater Valley, in 
the area it is proposed to include within 
the new National Park.” The photog- 
rapher who took this picture, being pres- 
ent, stated it was taken on the Elwha 
River, and was already included within 
the boundaries of the present National 
Monument. Obviously, Mr. Wallgren’s 
knowledge comes from misinformation 
and not personal acquaintance. 

Let us look a little further. The pres- 
ent Mount Olympus National Monument 
contains some three billion board feet 
of virgin timber. If our tourists and 
nature lovers were really to see all this 
timber, it would take them a month. 
We know, however, that tourists in the 
main want to travel through the country 
at a fair number of miles per hour, 
preferably in an automobile. Very few 
of them have the inclination, or time, to 
get into the timber itself. They must 
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have roads. Under the proposed Na- 
tional Park, such roads could not be 
built. For whom then, is this timber 
required ? 

There is also this point, which must 
never be forgotten. Tourist travel does 
not come from nature lovers as_ such, 
but does come from industry. Industry 
must supply the wages which creates 
“tourists.” Are not the people and in- 
dustries of the Olympic Peninsula en- 
titled to consideration? Must their 
natural resources be tied up for twelve 
months of the year, in order that a pos- 
sible three months’ tourist season can 
be created? Is the proposed Mount 
Olympus National Monument area suited 
to a National Park? Past committees 
have said, no! Has the present Park Ad- 
ministration really made a study of the 
situation and presented a report for pub- 
lic guidance which would alter this nega- 
tive report? None has been made pub- 
lic to my knowledge. 

The extension of the boundaries of the 
west side takes in the area of the greatest 
rainfall in the continental United States. 
The area on the east side, which is more 
readily accessible, has not been included. 
Apparently, only those areas are beauti- 
ful which carry commercial timber. 

The so-called conservationists want to 
preserve a raw industrial resource at the 
expense of the people who live in that 
area. The fact that tourists are the off- 
shoot of industry seems to be forgotten. 
The preservation of scenery is generally 
held to be, firstly, of aesthetic value to 
our people, and secondly, a means of at- 
tracting tourist travel. But tourists with- 
out cash resources are unwelcome. Sey- 
eral states have, of late, taken extreme 
measures to keep these cashless tourists 
out. In this case they call them hobos. 
But such people may easily be as ap- 
preciative of scenery and timber as are 
those who are fortunate enough to be 
employed in industry long enough to ac- 
cumulate a reserve for travel at their 
own expense. : 
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A mass of figures has been presented 
and distorted. At a local Society meet- 
ing recently, a representative of the Park 
Service analyzed the timber resources of 
this area and proved, at least to his own 
satisfaction, that the available amount 
of merchantable timber was simply 27 
million feet. This, of course, is laugh- 
able, but it does show ‘the lengths to 
which the Park Service officials are will- 
ing to go in order to gain their point. 
To make the matter funnier, he quoted 
these figures as coming from Mr. Silcox. 


At one time there was a saying that 
“a patriot is a man who regrets that you 
have but one life to give for his coun- 
try.” It is rapidly becoming a truism 
that the conservationist is a man who re- 
grets that you have but one piece of 
property he can take for his individual 
pleasure. 

Now of the local enthusiasts, whom 
are we concerned with? This is not 
meant as an attack upon any individual, 
or upon the reasons advocated by that 
individual, but must be considered as we 
diagnose the reasons behind the fervor 
with which our _ conservationists 
pushing this scheme forward. One man 
has the record of having cut the only 
piece of virgin timber which has been 
logged along the shores of Lake Cres- 
cent, through which the highway runs. 


Yet this man carries the torch locally. 


What has caused his change of mind and 
change of attitude? Has the fact that he 
is seasonally employed by the National 
Park Service something to do with it? 
But until recent years his actions were 
diametrically opposed to his statements 
of today. 


What is the other side of the picture?. 


The state exchange area, in conjunction 
with National Forest timber land, forms 
an area of sufficient size to set up eco- 
nomic sustained yield areas. The timber 
on Indian lands was not taken into con- 


sideration—the Department of the Inte- 


are. 


, 
: 
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rior had other plans. These plans called 
for stumpage sales. As far back as 1928, 
the matter was discussed as between the 
state Land Commissioner and the U. S. 
Forest Service. In 1931 the Olympic 
Sustained Yield Bill passed the legisla- 
ture and became law. This meant that 
the state lands, the income from which 
goes to the support of the schools and 
higher educational institutions, together 
with timber which is behind the bonds 
of the state Capitol Building, were now 
in a position to be managed for their 
fullest economic return. The fullest eco- 
nomic return, in this case, means man- 
aged forests, means sustained employ- 
ment, means full use of the land for 
twelve months of the year, means that 
established communities will have assur- 
ance of continuity. It means economic 
stabilization for those communities, it 
comes nearer to the promise of local so- 
cial security than ever before. 

This plan is termed by the Department 
of the Interior the plan of “the interests” 
—the cheapest and most common retort 
of those who have their own schemes. 
The Department of the Interior would 
thus brand, for public consumption, the 
first step to put into practice those sus- 
tained yield principles that foresters 
have been advocating for half a century. 
The President insisted that provision be 
made for reforestation under the Lumber 
Code. Under the Department of the In- 
terior code, such a plan is a scheme of 
the Lumber Barons! 

Into all this welter of words put for- 
ward by interested parties; by parties 
who are riding hobby-horses; parties 
who have personal spites to gratify; par- 
ties who are taking every possible means 
to place themselves before the public, the 
conservationist is being pulled, misin- 
formed, and misled. A resolution of the 
Board of The American Forestry Asso- 
ciation favors “the permanent preserva- 
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tion of a substantial body of the finest 
primitive forest within the region of the 
present Mount Olympus National Monu- 
ment”. This Board believes that three 
billion board feet of virgin timber is a 
substantial body. This amount is already 
within the boundaries of ‘the present 
Mount Olympus National Monument. 
Why the need for further resolutions? 
Apparently it is necessary to tell the De- 
partment of the Interior that 3 billion 
feet is 3 billion feet. 

Does the Board believe that their 
recommendation to appoint a committee 
of disinterested experts outside of gov- 
ernmental service is going to be con- 
ceded by the Department of the Interior, 
or the Department of Agriculture? More- 
over, does it believe that it is possible 
to get a committee of disinterested ex- 
perts, or even that we have experts 
available? The question really is, shall 
we preserve the raw materials of in- 
dustry so that a people shall live, or 
shall we preserve scenery, and forbid the 
means of securing the wherewithal by 
which scenery becomes available to the 
public? 

Would it not be better to appoint a 
committee of those who are frankly in- 
terested in both sides of the proposed 
bill? We can then have a businesslike 
settlement, which would safeguard the 
interests necessary to the well-being of 
the people of the state of Washington, 
would preserve to the Nation a body of 
timber which, any fair-minded man would 
say, would be an asset to the country, 
and would also take into consideration 
the fact that the value of the state land 
grant, which is a bank reserve for our 
school system, should not be depreciated 
by taking out of production an area of 
timber necessary for the preservation of 
our local industries in .a well-laid and 
well-founded proposal for a sustained 
yield program. 


THE OTHER SIDE OF OLYMPUS 


By W. H. HORNING 


Branch of Forestry, National Park Service 


The author of this paper is on leave of absence from his position of Assistant Pro- 
fessor of Forestry at Iowa State College, in order to pursue certain investigations as 


a temporary member of the National Park Service. 


One of his assignments has been 


to make a special study of the Mount Olympus area, with which he was previously 

familiar. In the following article he presents his personal reaction to what was said 

in the article entitled “The Proposed Mount Olympus National Park” which the 
June Journat carried under “Briefer Articles and Notes”. 


HE June issue of the JOURNAL con- 

| tained a comment on the bill before 
Congress to establish a National 

Park on the Olympic Peninsula, in the 
State of Washington. It was indicated 
that the Society of American Foresters 
may be called upon to express an official 
opinion on this bill, and that it would 
therefore be desirable to have a discus- 
sion for the purpose of informing the 
membership as to the merits of the case. 

The writer is inclined to question 
whether it is a proper function of the 
Society, as such, to express an official 
opinion on this question. The objectives 
of the Society as stated in Article II of 
the Constitution are as follows: “The ob- 
jects of this Society shall be to repre- 
sent, advance, and protect the interests 
and standards of the profession of for- 
estry, to provide a medium for exchange 
of professional thought, and to promote 
the science, practice, and standards of 
forestry in America.” 

Apparently no vital interest of the for- 
estry profession is at stake, nor is there 
any important question of forestry stand- 
ards involved. The principal issue is a 
decision as to which of two types of land 
use shall be applied on a particular area 
of public land. This has become a ques- 
tion for Congress to decide, and it is 
not properly the concern of the Society 
of American Foresters. When the wishes 
of the public owner have been expressed 
through the medium of Congressional ac- 
tion, it will then become the duty of for- 


esters, technicians, and public land ad- 
ministrators to shape their plans ac- 
cordingly. 

The bill before Congress would extend 
an existing National Monument, adminis- 
tered by the National Park Service, by 
adding to it certain areas of great scenic 
and scientific value now administered by 
the U. S. Forest Service. The Park Serv- 
ice favors this proposal, while the Forest 
Service vigorously oppose it. Each of 
these organizations employs a consider- 
able number of well-qualified foresters, 
many of whom are members in good 
standing in the Society. It is the func- 
tion of the Society to promote the inter- 
ests of both groups, but not the interests 
of either one at the expense of the other. ~ 
This should hold true even though the 
sympathies of individual members, or a 
majority of them, may favor one side 
more than the other. 

No matter which way Congress sees 
fit to decide the matter, the forests in- 
volved will continue to receive the care 
and supervision of foresters who are 
members of the Society. In view of these 
circumstances it seems very doubtful 
whether the Society should make an offi- 
cial recommendation either for or against 
the proposed Park. To do so may harm 
rather than promote the best interests of 
the profession. 

However, as this case has already re- 
ceived considerable public comment, in 
the pages of the JourNAL and elsewhere, 
much of which has been adverse to the 
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proposed Park, it may be timely to pre- 
sent some of the arguments on the other 
side. The following comments and state- 
ments are offered in the hope of con- 
tributing something toward a. better un- 
derstanding of the case by the members 
of the Society. 

The preceding article in the present 
issue of the JOURNAL calls attention to 
the fact that tourist travel comes from 
industry. This is true in the sense that 
income necessary to support tourist travel 
has been earned by someone, at some time 
or other, in some sort of productive 
enterprise. But a very large portion of 
the tourist travel to a National Park will 
be based on income earned in industries 
far removed from the Olympic Peninsula. 
A great deal of this income will be 
earned in industries based on other things 
than timber. It is hardly to be denied 
that tourists whose income is derived 
from other industries, in other parts of 
the country, have an interest in what 
happens to a National Forest or National 
Park, regardless of the particular state 
in which it happens to be located. 

Forestry or forest management has been 
defined as “using the specialized knowl- 
edge of forestry to make a forest prop- 
erty best serve the purposes of the own- 
er.”! In the case of the Olympic Na- 
tional Forest the owner is the American 
public, not merely the industries of the 
Olympic Peninsula. This complicates 
the problem because it is difficult to de- 
termine the real wishes of the owner. 
‘The Forest Service has adopted the plan 
of determining what the wishes of the 
owners ought to be if based on the best 
available information as to values and 
the economic and social factors involved. 
This has been carried out for the National 
Forests under the ideal slogan, “The 
greatest good to the greatest number in 
the long run”, and the policy has met 
with public approval. In practice, this 


‘Definition by Herbert A. Smith. 


has given rise to the idea which has 
been popularized in the words “multiple 
use”. In some cases multiple use means 
several uses concurrently on the same 
ground. For example, timber produc- 
tion, grazing, and recreation may be man- 
aged on the same area at the same time. 
This usually necessitates some sort of 
compromise between the several conflict- 
ing interests, with none of the three being 
developed to the full extent, but “the 
greatest good to the greatest number in 
the long run” is probably approached. 
In other cases, multiple use means classi- 
fication of a National Forest, with cer- 
tain areas being designated for grazing 
use, others as timber-production areas, 
and still others as recreational areas. 
Recreation tends to be a more or less 
exclusive use because people object, for 
example, to livestock defiling camp- 
grounds or water supplies. Also, people 
object to the unsightliness of areas where 
logging has been permitted. Multiple 
use on the Olympic National Forest 
means a large degree of classification, 
with certain extensive areas being desig- 
nated specifically for recreational use. 
The forester, in attempting to determine 
how best to satisfy the wishes of the 
owner, has had to study the uses which 
the public has demanded, or appears 
likely to demand, from this and other 
similar properties. In attempting to ap- 
praise the values of different portions of 
the area, many more or less conflicting 
and incompletely understood influences 
have had to be interpreted. Plans have 
been written, and it is to be anticipated 
that errors may have been made. With 
the lumber industry so highly developed 
on the Olympic Peninsula and many 
foresters being rather utilization-minded, 
it may well be that the plans have erred 
in the direction of classifying too much 
of the timber area for commercial utili- 
It would probably be preferable 


zation. 
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to err on the side of reserving more of 
the primeval forest than now appears 
absolutely necessary. If more is saved 


than future generations deem necessary, 
they will have an opportunity to reduce 
it. On the other hand, if this is decided 
for them by cutting too much now, the 
mistake cannot be rectified, because, 
while it is true that a forest can be re- 
grown, it is very unlikely that it will 
contain the huge trees and other unusual 
conditions characteristic of the present 
primeval forest. 

The denial that the area is suitable for 
National Park purposes disregards the 
fact that all interests represented at the 
Congressional hearings on the Park pro- 
posal, excepting the Forest Service, ad- 
vocated a National Park. The witnesses 
and petitions heard at the hearings were 
about equally divided in favoring or op- 
posing the Wallgren bill, but with the 
exception of the Forest Service represen- 
tatives all agreed in favoring the estab- 
lishment of a Park. They disagreed 
chiefly on the question of size and exact 
location of boundaries. A number of 
organizations interested in outdoor rec- 
reation and familiar with National Parks 
have sent their representatives to examine 
the Olympics at some time or other. 
Without exception the reports from such 
studies have been enthusiastic about the 
wonderful scenic quality of the area. 
Naturally there have been differences of 
opinion as to the scenic quality or rec- 
reational value of specific features. 

The Forest Service itself has recog- 
nized the unusual scenic quality of the 
area in its public-use maps and folders. 
It has acknowledged recreation to be the 
highest use for most of the area in ques- 
tion by drawing up an elaborate recrea- 
tional plan. This plan proposes to set 
aside several types of areas for almost 
exclusive recreational use, which are 
classified as follows: an extensive snow- 
peak recreational area; a large primitive 
area to be kept inviolate from all com- 
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mercial development; lake settings to be 
reserved from timber cutting; and, in 
addition, an extensive area of bottomland 
strips along roads, trails, and streams, 
including the heaviest and most accessi- 
ble stands of large virgin timber. All of 
these classes of areas taken together in- 
clude almost as much area, much of it 
the same area, as the Wallgren bill pro- 
poses to include in a National Park. 
They include about half as much total 
volume of timber as the proposed Park. 


Examination of the two opposing plans 
for the management of the area—the 
National Park plan versus the multiple 
use plan of the Forest Service—reveals 
relatively little difference between the 
two as to area involved. Both of them 
set aside a considerable area ori which 
recreation shall be recognized as the 
dominant use. Both of them in doing so 
withdraw a considerable quantity of po- 
tentially commercial timber from  log- 
ging, and do so for a similar reason. 
This reason is that recreational values 
are high and of such a character that 
they would be seriously diminished by 
destruction of the virgin forest condition. 


Logging of such areas would produce 


economic values and support pay rolls, 
but at the same time would destroy a for- 
est condition which has equal or greater 
earning power, just as it stands, without 
being converted into transportable mer- 
chandise. 
either goods or services which have the 
power to satisfy human wants. In this 
sense many intangibles possess economic 
value. Human beings expend consider- 
able energy and money to gain or enjoy 
them, and it is obvious that human wants 
are satisfied by them just as truly as 
they are by substantial goods. In this 
case, if the intangible values which the 
Nation will gain from preserving the 
area exceed the value of the tangible 
goods which might otherwise be pro- 


duced, the public interest will be served © 


by forgoing the production of these goods. 


Economic value attaches to- 
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Areas of inspirational character, while 
apparently. rather abundant in America, 
are all too rare in proportion to the 
need for them. The Olympic area is 
one of the finest and rarest of all that 
the Nation possesses. 

Entirely aside from arguments as to 
board feet or profit and loss, this area 
is so wonderful that it should be saved 
for what it is. There are certain things 
in the world which are almost bevond 
price. The marvelous art of the “Crea- 
tion” and “Last Judgment” by Michel- 
angelo in the Sistine Chapel are beyond 
price. We cannot speak of these in 
terms of stone and canvas or of pay 
rolls. They have been a source of joy 
and inspiration to the entire world for 
many generations. While they attract 
tourists to Italy, their value to the human 
race is incalculable and grows with the 
passing of time. Mount Olympus is 
somewhat in this same class. Its glacier- 
clad magnificence is almost beyond de- 
scription, and its setting of superb rain- 
forest is equally priceless. It is a mas- 
terpiece of nature which should be saved, 
as nearly as possible just the way it is, 
for the joy and inspiration not only of 
the present generation but of those to 
follow. 

It would be unthinkable to change the 
_ architecture of the Vatican along modern- 
istic lines to house machines for the 
production of a sustained yield of com- 
mercial goods for sale to the thousands 
who go there to draw inspiration from its 
priceless works of art. It is almost 
equally unthinkable to change the gran- 
deur of the essential forest setting of 
Mount Olympus for the sake of produc- 
ing a sustained yield of lumber or pulp. 

Foresters are naturally interested in 
the charge that establishment of the 
Park will prevent the practice of sus- 
tained-yield management on the Olympic 
National Forest and adjacent timber 
lands. As a matter of fact, it will re- 
quire only modification of the existing 
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sustained-yield plans of the Forest Serv- 
ice, which are still in the formulative 
stage. The portions of the National 
Forest remaining, after withdrawal of the 
proposed Park, will contain more than 
20 billion board feet of timber, and this 
includes most of the timber which is 
economically available for commercial 
cutting. This, of itself, would be ample 
to justify sustained yield management, 
but there is an additional volume of 40 
billion board feet in other ownerships 
which may possibly be combined with 
the National Forest timber for manage- 
ment. 


In considering timber in this area it 
is necessary to consider more than total 
volume. Considerable portions of the 
timber are not now economically avail- 
able for commercial use, and probably 
never will be. This fact is recognized by 
the forest survey recently completed by 
the Forest Service. When allowance is 
made for this fact and the discussion is 
limited to timber possessing value for 
probable future commercial use, the ef- 
fects of the proposed Park are quite dif- 
ferent from what its opponents have ad- 
vertised them to be. 


Only a portion of this timber is suit- 
able for cutting by the present over- 
developed sawmill industry. Most of the 
remaining timber is better suited for 
pulp production, and the sawmill indus- 
try is facing sharp curtailment even if 
no Park is established. It is hoped that 
a pulp industry will be developed to 
take the place of the sawmills. Develop- 
ment of this industry, on a sustained- 
yield basis and on the scale necessary to 
replace the waning sawmill industry as 
a source of industrial pay rolls, appears 
possible whether or not the Park is es- 
tablished. Take, for example, Grays 
Harbor, which is more seriously affected 
than any other community by the pro- 
posed Park. The forest survey shows 
that all of the tributary area includes 
a present stand of 50 million cords of 
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economically available pulpwood. This 
is enough, without allowing for new 
growth, to permit continuous full capac- 
ity operation of ten 200-ton pulp mills 
for 50 years. Grays Harbor has one such 
mill at present. New growth of pulp- 
wood on the same area is already oc- 
curring at the rate of 400,000 cords per 
year. Potential growth, if good forestry 
were put into practice, is estimated at 
1,790,000 cords per year. If only two- 
thirds of this becomes realizable, Grays 
Harbor can anticipate a sustained annual 
yield of more than a million cords, which 
is enough to support the ten 200-ton mills 
continuously. This would seem to offer 
ample latitude for sustained yield for- 
estry outside the proposed Park. 

The plans of the Forest Service have 
been prepared by qualified foresters, and, 
no doubt, are good. Also, they are 
flexible and subject to modifications to 
meet changing conditions or demands 
upon the part of the public owner. In 
theory this flexibility is a desirable fea- 
ture, but unfortunately it is also a vul- 
nerable point. The arrangement whereby 
the counties in which a National Forest 
is located receive 25 per cent of the 
Forest receipts provides a temptation for 
the local politicians to bring pressure to 
bear, in all sorts of ways, to induce the 
Forest officers to make more and larger 
timber sales. As time goes on, it may 
become more difficult to resist such pres- 
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sure successfully, and, if so, forest work- 
ing plans may be modified contrary to 
the policy of “the greatest good for the 
greatest number in the long run”. 

In the case of the Olympic plans, 
this might easily result in the gradual 
cutting of timber which impartial judg- 
ment would preserve, as provided in the 
present plans. The best interests of the 
public owner would thereby be sacrificed 
for the benefit of a purely local interest. 
If, on the other hand, the area is defi- 
nitely set aside as a Park by act of Con- 
gress, the policy of management will be 
quite definitely fixed until Congress it- 
self sees fit to order a change. Such a 
plan lacks the flexibility which seems 
desirable in a management plan for com- 
mercial timber areas. But for areas 
which are quite definitely of the rare 
and superlative quality appropriate for 
a National Park, this plan possesses an 
important advantage. It offers greater 
security for areas where preservation is 
more in the public interest than are ex- 
ploitation and utilization of material re- 
sources. 

Under such a plan, management policy 
is less easily changed on short notice to~ 
suit the dictates of local expediency. By 
virtue of this fact the Park plan has 
much in its favor as a choice for proper 
management of an area which should be 
preserved in the primeval condition. 


THE NORTHEASTERN LUMBER INDUSTRY? 


By E. W. TREEN 


Executive Secretary, Northeastern Lumber Manufacturers’ Association 


eastern lumber manufacturing indus- 

try, its position in the national indus- 
try picture must be given just considera- 
tion. From our viewpoint, the effect of 
outside influences is a more important 
consideration than what percentage of 
the national cut is produced in the North- 
east or what percentage of United States 
lumber shipments originate in the North- 
east. Of the total national production of 
softwoods and hardwoods, our _percent- 
ages are relatively small. That produc- 
tion, however, and the opportunity to 
make a reasonable profit on the invest- 
ment involved, is of extreme importance 
to the manufacturer in Maine, the Adiron- 
dacks, or any other producing section of 
the Northeast. 

The greatest volume of national lum- 
ber production is in the Far West and 
the South. It will continue to be. The 
principal consuming markets are in the 
area east of the Mississippi and north 
of the Ohio-Potomac Rivers. That prob- 
ably will not change greatly. The prin- 
cipal directions of lumber movement 
are, therefore, north and east. The great 
movement is into the eastern markets, in 
which the northeastern manufacturer must 
sell his lumber. 

A few figures will perhaps illustrate 
these points. According to Department 
of Agriculture figures 95 per cent of 
northeastern softwood production is sold 
in northeastern territory; 21 per cent of 
the West Coast cut and approximately 
the same percentage of the southern pine 
are also sold in that territory. Of im- 


|: discussing the situation of the north- 
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ported softwoods, the December, 1935, 
figures of the Department of Commerce 
show a situation not greatly different 
from that of many years previously. Of 
16,700,000 board feet imported, 10,200,- 
000 feet came directly into the Northeast 
through northeastern customs districts, 
from Maine to Buffalo. Much of that 
entering the Duluth and Superior cus- 
toms districts will eventually reach east- 
ern markets. Of imported spruce, 75 per 
cent came in through northeastern cus- 
toms districts. 

According to Department of Agricul- 
ture figures, 92 per cent of northeastern 
hardwood production is sold in north- 
eastern territory; somewhat over 15 per 
cent of the Appalachian and southern 
cut comes into northeastern territory. Of 
imported hardwoods, the December, 1935, 
figures of the Department of Commerce 
show a situation more intensified than for 
softwoods. Of 2,750,000 feet imported, 
2,170,000 feet came through northeastern 
customs districts. Of imported birch, 
beech, and maple, 80 per cent came 
into northeastern markets. 

The position of the northeastern man- 
ufacturer may be summarized as follows: 

Sale of his production is limited prac- 
tically 100 per cent to northeastern mar- 
kets, for these reasons: 

There is no market to the north, be- 
cause Canada produces enough and more 
for its own markets of the same species 
which we produce. 

He cannot ship west or south into in- 
land United States because of very un- 
favorable freight rates as compared with 


1Presented at the meeting of the New England Section, Boston, Mass., February 21, 1936. 
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those into that territory from other pro- 
ducing sections. 

There is no market to the east because 
of the Atlantic. 

Truly the northeastern sawmill man is 
between the devil and the deep blue sea! 

Facing these facts, what kind of a co- 
operative advance to promote the welfare 
and protect the interests of northeastern 
lumber can be and has been undertaken? 
We know our spruce and white pine, our 
birch and hard maple, rate highly in 
workability, strength, appearance, and 
finishing qualities. We are optimistic 
enough to believe that there will be a 
fine supply for years to come. We are 
not suffering under the delusion that we 
can supply all the demands of the great 
northeastern market. The program of 
the Northeastern Lumber Manufacturers’ 
Association is designed to maintain and 
possibly extend the present markets for 
northeastern hardwoods and_ softwoods 
and to reverse the opinion you have heard 
expressed in the statement: “There isn’t 
any more good lumber in the North- 
east.” 

What is the Association doing to carry 
out that program? I shall endeavor to 
cover the various phases as briefly as 
possible. 

Stabilization of Softwood Grading 
Rules.—At the beginning of the Code 
period, committees of our white pine and 
spruce manufacturers formulated rules 
for the grading of those two species. 
Factors taken into consideration were 
trade requirements based on experience, 
the characteristics of the woods, and the 
competition of other species. The Na- 
tional Hardwood Lumber Association 
rules, of course, have provided for many 
years the standards of hardwood inspec- 
tion. 

Through the experience of years of 
more complete industry organization, the 
larger softwood producing associations 
have developed grading rules and inspec- 
tion practices which have been of tre- 
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mendous advantage in the successful 
marketing of their products. In addi-| 
tion there has been, in cooperation with | 
the National Lumber Manufacturers As- : 
sociation, the development of the grade- | 
use guides, which have enabled the re- 
tail and consuming trade, engineers, and 
other wood specifiers to specify the prop- 
er grades for different uses. For struc- 
tural purposes there have been developed 
the structural grades, based on stresses 
and other strength factors, important 
from a structural engineering standpoint. 
The Northeastern Lumber Manufacturers’ 
Association is now engaged in a study of 
these factors as applying to spruce and 
pine. It is expected that conferences and 
test inspections will be conducted during 
the next few months whereby the grade- 
use guides and structural stress grades 
may be published for our softwoods. 
Our present grades, which have been 
accepted as standard for northeastern 
woods and specified by the principal 
government purchasing departments, will 
be further clarified with the intention of 
publication. 

The Association adopted the grading 
rules of the Northern Hemlock and Hard- 
wood Manufacturers’ Association for 
eastern hemlock. It is appreciated that 
certain types of New England hemlock 
may require special treatment, and it is 
hoped that situation can be given atten- 
tion later. 


; : 
A big step forward has therefore been 
made in the stabilization of northeastern 


grades. With cooperation of our manu- 
facturers, much more can_ be» accom- 
plished. 


Contact with Public Purchasing Agen- 
cies—Even before the expiration ‘of the 
Code period, the Association was diligent 
in its contact with those agencies which 
have been large purchasers of lumber 
for some years and will probably con- 
tinue to be, to assure northeastern woods 
being given equal preference in north- 


eastern territory with other species, for 
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uses for which they are suitable. As just 
stated, these government purchasing de: 
partments are specifying our rules and 
species. Through the deputizing of effi- 
cient inspectors, the Association has pro- 
vided the means whereby Association cer- 
tificates of inspection may accompany 
invoices of softwood lumber shipped on 
government contracts. Several millions 
ef feet of northeastern spruce and pine 
have been used on the Quoddy Bay proj- 
ect, with general satisfaction. 

Freight Rates——Bearing in mind _ that 
northeastern lumber must be sold in this 
territory, it is not hard to appreciate that, 
if the competitive balance is to be main- 
tained, the consideration of the freight- 
rate situation must be continuously in 
mind. The tremendous increase in ton- 
nage of West Coast lumber moved through 
the Panama Canal to the eastern mar- 
kets during the past ten years at lower 
than all-rail rates has had a great effect 
on the markets for northeastern woods. 
It has also affected greatly the revenue 
of the transcontinental and connecting 
railroads. By reason of this, the purpose 
stated being to divert water tonnage back 
to the railroads, the proposal was made 
last spring to reduce the transcontinental 
rate 20 per cent, or a reduction from 90 
cents to 72 cents per hundred-weight. 
Considering this inimical to its interests, 
the northeastern lumber manufacturing 
industry, through our Association, op- 
posed it. We were at first successful, 
but later the Interstate Commerce Com- 
mission ordered the publication of the 
72 cent rate, which became effective last 
August. 

The Southern Pine Association prompt- 
ly made application for similar reduc- 
tions into Official Classification territory 
which includes the northeast, and was 
granted such, varying from 8 to 18 per 
cent. 

All of these reductions meant lower- 
ing of delivery charges of competing spe- 
cies into northeastern markets. Our As- 
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sociation therefore took action before the 
carriers, and was successful in’ bringing 
about, effective February 10, a 12% per 
cent reduction of freight rates between 
originating points and destinations in 
this territory. This has not brought 
about a restoration of the competitive 
balance, but has accomplished a con- 
siderable approach to it. This, we feel, 
is a positive demonstration of what co- 
operative action in the northeastern in- 
dustry can bring about. There are other 
trafic problems to which we hope to 
give attention at the proper time. 
Promotion and publicity—Such work, 
effectively done, requires considerable ex- 
penditure. The Association, however, has 
taken the first steps in the proper direc- 
tion. We exhibited a quite complete dis- 
play of northeastern woods at the Janu- 
ary convention of the Northeastern Re- 
tail Lumbermen’s Association. That 
brought our products home to the north- 
eastern retail lumbermen and wood users 
through whom the majority of our pro- 
duction must be marketed. We have 
other plans under consideration. 
National A ffiliation—The Northeastern 
Lumber Manufacturers’ Association is af- 
filiated, as a regional association, with the 
National Lumber Manufacturers Associa- 
tion. We thus have national recognition 
and are enabled to have a voice in na- 
tional industry questions. 
Conservation.—Article X of the Lum- 
ber Code provided that the industry would 
undertake, in cooperation with public and 
other agencies, to carry out practicable 
measures to effect conservation and sus- 
tained yield of forest resources. Article 
X further provided for the initiation and 
administration of such measures by the 
industry within each division, in coopera- 
tion with the appropriate state and fed- 
eral authorities. Most of you are fa- 
miliar with the progress made under 
Article X in the Northeastern Division, 
so it isn’t necessary that it be repeated 


here. Suffice it to say that the North- 
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eastern Lumber Manufacturers’ Associa- 
tion has established, since its reorganiza- 
tion, a representative committee on con- 
servation, which is well informed on con- 
ditions in the Northeast and prepared to 
cooperate on practicable measures which 
will help insure the perpetuation of the 
forest industries in the Northeast. 


I cannot leave this question of conser- 
vation and sustained yield, however, with- 
out touching on the subject of taxation. 
For some time it has become increas- 
ingly evident to enlightened men in both 
the lumber and timber products indus- 
tries and the forestry profession that one 
of the principal, perhaps the principal, 
drawback to the practice of sustained 
yield principles is the oppressive system 
of timber taxation. 


The lumber industry is a business in 
which capital has been invested, the 
same as any other business. If the in- 
dustry is to be perpetuated, the total cost 
of producing the product must not ex- 
ceed, over a period of time, the realiz- 
able market value on that production. 
The man who puts his money into tim- 
ber and lumber manufacturing is en- 
titled to a reasonable return and a fair 
profit on his investment. We all realize 
that is a sound principle. There is no 
reason to expect privately owned forests 
to be run on other principles than those 
generally accepted in business manage- 
ment. 


The lumber industry has been penal- 
ized by a tax system which in some cases 
has invited or compelled the timber own- 
er to strip his land. Taxes are levied 
year after year on the same timber, the 
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only crop which is thus penalized by 
reason of its growth. It has made it 
necessary to remove the crop before such 
time as the capitalized tax investment 
arrives at an unrealizable return figure. 
In the report of the Forest Taxation In- 
quiry of the Forest Service is this state- 
ment: “In spite of the many-sided public 
interest in conservative forest practice, 
the public, through the property tax, is 
subjecting the forest business to an in- 
fluence directly opposed to conservation 

Enough has long been known to set 
up a reasonable presumption that the 
American tax system, especially the prop- 
erty tax, acts as a discouragement to for- 
est growing and may in some cases affect 
adversely the utilization of mature for- 
ests.”” 

If conservation and sustained yield are 
to reach that degree of accomplishment 
desired by practical business and profes- 
sional men, some means must be devised 
to change the present system so that the 
burden of taxes paid prior to realiza- 
tion on the property taxed, will be 
lightened. It should be worked out to 
relieve the timberland owner of the 
necessity of financing tax payments in 
advance of income received from the- 
timber. The yield tax plan would be the 
solution in very large part. 

The problem demands the concentra- 
tion of the best minds in forestry and 
the timber business. It could, if prop- 
erly solved, do more to bring about gen- 
eral application of sustained yield prin- 
ciples to growing timber and to lumber 
operations than any other plan yet de- 
vised. Until the problem is solved, the 
goal will not be reached. 


A STUDY OF THE GYPSY MOTH IN THE TOWN OF PETERSHAM, 
MASS., IN 1935' 


By W. L. BAKER? anp A. C. CLINE? 


OR many years the gypsy moth 
Fk (Porthetria dispar L.) has been rec- 

ognized as one of the most destruc- 
tive forest-insect defoliators in the North- 
east. Since it first attracted notice in 
Medford, Mass., 45 years ago, it has 
spread in all directions until at the pres- 
ent time a considerable portion of New 
England is infested. In 1923 a “barrier 
zone” from 25 to 30 miles wide was es- 
tablished in the western part of New 
England, from the Canadian border to 
Long Island Sound. In this zone the 
Bureau of Entomology and Plant Quaran- 
tine in cooperation with the New York 
State Department of Conservation has 
carried on an intensive eradication pro- 
gram to prevent the insect from spread- 
ing westward. A rigid quarantine to pre- 
vent the accidental carrying of the insect 
beyond the known infested areas has also 
been in effect for many years. 

In some years in New England the 
number of acres defoliated, in varying 
degrees of intensity, has run into hun- 
dreds of thousands. The sections most 
seriously affected for many years are 
York and Cumberland Counties in Maine; 


Rockingham, Strafford, Hillsboro, Merri- 


mack, Belknap, and Carroll Counties in 
New Hampshire; and Barnstable, Plym- 
outh, and Bristol Counties in Massachu- 
setts. There are, however, large areas 
east of the barrier zone where the insect 
has been present for many years but 
has never reached outbreak numbers. Ob- 
servations have been made over a sufh- 
cient period, and over areas sufficiently 


large, to indicate that the insect can find 
conditions favorable for its increase to 
destructive numbers only in certain types 
of forest growth. It has long been known 
that it will thrive on the foliage of some 
species of trees, and will die where con- 
fined to the foliage of others. About 
20 years ago data on feeding habits were 
collected and formed the basis for a table 
showing the various species of trees, 
grouped according to preference.* 

Furthermore, the preference for certain 
tvpes of foliage is not constant for all 
the larval instars. For example, oak 
foliage is desirable throughout the en- 
tire larval period, maple is not favored 
in any instar but will be fed on in the 
absence of more favored food, white pine 
is refused by the early instars but is 
very palatable to the larger larvae, while 
ash is refused by all instars. In cases 
of heavy defoliation in mixed stands . 
composed of both favored and unfavored 
species, where there is sufficient favored 
food for the larvae to develop through 
the earlier instars the unfavored species 
are sometimes completely defoliated by 
the older larvae. This has given rise to 
the belief that any and all species are 
favored. The fact is that, unless some 
of the highly favored species are present 
in or near a stand of less favored species, 
no appreciable feeding on the latter will 
result. In New England those species 
highly favored by larvae of all ages are 
the oaks, poplar, gray birch, alder, wil- 
low, and apple. 

The purpose of the present investiga- 


‘Paper presented before the Winter Meeting of the New England Section at Boston, Febru- 


ary 20, 1936. 


8Assistant Director, Harvard Forest. 


“Mosher, F. H. Food plants of the gypsy moth in America. 


39 pp., illus. 1915. 


2Junior Entomologist, Bureau of Entomology and Plant Quarantine, U. S. Dept. of Agriculture. 


U. S. Dept. Agr. Bull. 250, 


759 


760 


tion was twofold: (1) to study the reac- 
tions of the insect to its food supply in 
an area never before heavily defoliated, 
in order to determine whether it had 
increased to outbreak numbers irrespec- 
tive of food plants, or only in concen- 
trations of favored food; and (2) to de- 
termine to what extent any discriminating 
food habits of the insect that might be 
discovered would permit the application 
of silvicultural measures of control in a 
particular locality. 

Data bearing on this phase of the 
gypsy moth problem have been obtained 
over a number of years. In 1917 Clem- 
ent and Munro*® concluded that control 
could be effected by the removal of all 
the highly favored species from a stand. 
It was suspected then that the removal 
of only a portion of the favored trees 
would prevent injurious defoliation, but 
at that time there was not sufficient evi- 
dence to warrant definite recommenda- 
tions. Much of the information that has 
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Fig. 1—The relation between proportion of 

favored food plants in the stand and intensity 

of gypsy moth infestation and defoliation. Rec- 

ords from 104 woodland plots in various parts 

of the infested area in New England for the 
10-year period 1912-1921. 
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been made available more recently was | 
obtained from a large number of 1/;- 
acre sample plots, established by the: 
Federal Gypsy Moth Laboratory in 1911- 
12, distributed from southeastern Massa- 
chusetts to south-central New Hamp- 
shire and southwestern Maine and repre- 
sentative of a great variety of forest- 
cover types. Each tree over 3 inches in 
diameter breast high was individually ob- 
served and recorded by number. At first 
264 plots were established, but after 10 
years, owing to the death of trees due 
to defoliation, fire, cutting, etc., the num- 
ber of useful plots was reduced to 104. 
Figure 1 shows the relation between the 
percentage of favored food trees in the 
plots and the intensity of infestation as 
measured both by egg masses and by 
defoliation. It is based on 104 plots and 
the 10-year period from 1912 to 1921. 

This graph shows beyond reasonable 
doubt that the food supply is a control- 
ling agent of the gypsy moth. The im- 
portance of this cannot be overempha- 
sized. For one thing, it means that an 
enormous amount of mixed woodland 
growth may be infested but not seriously 
injured, and that it should be unneces- 
sary to remove all favored food trees 
in such mixed growth to bring about 
adequate control. 


Stupy OF OUTBREAK AT PETERSHAM 


Since silvicultural practice, as well as 
forest-cover type, varies in different lo- 
calities, it is desirable from a forest- 
management standpoint to make _inten- 
sive local observations, to serve as a 
basis for specific cutting plans for stand 
improvement. An exceptional oppor- 
tunity for making such observations was 
offered in central Massachusetts in 1935, 
when the first epidemic outbreak of the 
insect occurred in that section. 


“Clement, G. E., and Willis Munro. Control of the gypsy moth by forest management. U. S. 


Dept. Agr. Bull. 484, 54 pp., 1917. 


A STUDY OF THE GYPSY MOTH 


Petersham was selected as the town for 
study, first because of its location with 
respect to the 1935 outbreak, and second 
because the Harvard Forest was situated 
within its boundaries. The study was 
started independently by the Harvard 
Forest, and concluded as a cooperative 
project of that institution and the Bu- 
reau of Entomology and Plant Quaran- 
tine. 

Petersham proved to be an ideal town 
for studying the outbreaks, because of 
the nature of its forested land and _ its 
hilly terrain. It is characteristic of a 
considerable portion of north-central 
Massachusetts and the neighboring towns 
of southern New Hampshire. The roll- 
ing nature of the countryside made it 
possible to see every heavily defoliated 
(browned)® area in the town from one 
vantage point or another. Land history 
was such that many contrasting cover 
types were present, temporary as well as 
permanent, numerous small stands of fa- 
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Fig. 2—Areas in Petersham, Mass., defoliated 
by the gypsy moth in 1935. 
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vored food trees being intermingled with 
stands of strikingly different composition. 
A forest type map of the town, which 
covers about 22,000 acres, would show 
approximately 5,000 separate stands. 


The defoliated areas were located and 
plotted on a topographic mav. (Fig. 2.) 
There were 82 such areas, and 81 of these 
were visited and studied by the authors. 
During the course of travel to and from 
these areas constant watch was kept for 
gypsy moth larvae, and invariably some 
were found wherever favored food trees 
were growing. This indicated that the 
insect was generally present throughout 
the entire town, although complete or 
nearly complete defoliation of the favored 
food occurred only in the 82 areas. 


In these areas the stand composition 
and the average percentage defoliation 
of all species were determined by ocular 
estimation. It was impossible, and un- 
necessary from a practical standpoint, to 
measure these factors precisely, because 
the study had to be made within the 2- 
week period when defoliation was at its 
maximum and refoliation had not begun. 


TABLE 1 
OCCURRENCE OF CERTAIN TREE SPECIES IN 
HEAVILY DEFOLIATED AREAS IN THE 
TOWN OF PETERSHAM, 1935 


Number ot cases where 


species comprised indi- 
cated percentage range 
Species or combina- of stand 
tions of species 50-75 75-100 50-100 
in stand percent percent percent 
Whitewoak: 22 0 0 0 
Riedy oak ree 2 0 2 
Poplar (2 species) 8 4 12 
Gray birch —.— erg} 21 34 
Gray birch and 
Poplanee= = saree 18 39 oil 
Gray birch, oaks, 
ands poplars: saes 20 56 76 
Gray birch, oaks, 
poplar, and alder _. a 81 


“Although certain individual trees in these areas, primarily those unfavored as food for the 
gypsy moth, were not completely defoliated, the general effect was a severe browning. From a 
distance such browned areas were strikingly different in appearance from their greener sur- 


roundings. 
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The data obtained from these areas are 
summarized in Table 1. They show that 
heavy defoliation was invariably asso- 
ciated with a high percentage of favored 
food trees in the stand. 

The results show conclusively that con- 
centrations of species favored as food by 
all larval instars accounted for the con- 
spicuous defoliated areas in the town of 
Petersham. Complete defoliation was not 
observed in any instance where favored 
food trees constituted less than 50 per 
cent of the stand. In 56 out of the 81 
defoliated areas oak, gray birch, and 
poplar comprised more than 75 per cent 
of the stand, thus showing the impor- 
tance of these three species in creating 
a suitable environment for the gypsy 
moth. 

Invariably it was observed that the 
heavy defoliation was limited to stands 
or portions of stands composed wholly 
or largely of favored food trees, and 
that it ceased abruptly with changes in 
composition of adjoining stands. In aa- 
dition to the information from the 81 
defoliated areas, data were also obtained 
from the lightly defoliated margins of 
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some of the adjoining stands. A com- 
parison of composition and defoliation 
under the two conditions is shown for 12 
cases in Table 2. Marked differences in 
composition are at once evident. Fa- 
vored food trees comprised an average 
of 89.5 per cent of the defoliated stands, 
but only 19.3 per cent of the margin of 
the adjoining stands. The little defolia- 
tion that occurred in the latter was lim- 
ited to a narrow margin, evidently due 
largely to migrants from the defoliated 
stand of favored trees. In several cases 
where narrow strips of unfavored species 
separated heavily defoliated stands of 
favored species, the former showed only 
a trace of feeding—further proof of the 
discriminating feeding habits of the moth. 


RECOMMENDATIONS FOR CONTROL 
PROGRAM 


The findings of this study in the Peter- 
sham area, taken into consideration with 
defoliation records and experiments on 
host preference over a period of years, 
warrant the following specific recommen- 
dations for the control of the gypsy moth 


TABLE 2 
COMPARISON OF DEFOLIATED STANDS WITH THE MARGINS OF ADJOINING STANDS 


Average percentage 


Average percentage of defoliation 


of favored foods —Favored food— -—Unfavored food— —All trees— 
Margin of Margin of Margin of Margin of 
Defoliated adjoining Defoliated adjoining Defoliated adjoining Defoliated adjaiaive i 

Plot No area stand area stand! area stand area stand 
ll 86 12 87 33 37 5 80 9 
16 86 21 91 91 58 ll 86 28 
24 87 15 100 24 54 6 94 8 
38 92 19 100 10 47 0 96 2 
39 95 1 100 0 100 0 100 0 
0 97 32 85 44 75 84 18 
41B (NE) 91 10 99 36 50 Vie; 95 19 
41B (W) 91 16 99 37 50 15 95 17 
42 90 51 96 26 34 3 90 14 
51 91 35 100 14 1P) 9 98 ll 
71 83 5 100 100 54 ig 92 als 
72 87 15 87 8 55 5 83 6 

Mean 89.7 19.3 95.3 35.3 57.2 7.3 91.1 122 


*In certain plots, notably nos. 16 and 71. wh i i | 
ei y . ; ere favored food trees in the margins of ad- 
joining stands suffered heavily from defoliation, it was due to scarcity of these weed in the 


ea and their greater occurrence at the extreme edge of the margin next to the defoliated 
area, 
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through a program of silvicultural treat- 
ment, where conditions are similar to 
those in Petersham. 

Coniferous Plantations—As previously 
stated, the older larvae find coniferous 
foliage a desirable food. Since conifers, 
with the exception of larch, lack the 
ability to refoliate following complete 
defoliation, and since plantations repre- 
sent a comparatively large investment in 
new growing stock, the protection of 
plantations of conifers is placed first on 
the list of priorities in treatment. 

In Petersham both gray birch and 
poplar commonly seed into old fields and 
pastures, either before or after planta- 
tions are established. On-cut-over lands 
these species are often supplemented by 
sprouts of red and white oak. The 
newly hatched caterpillars are able to de- 
velop on any and all of these hardwood 
species. Following complete defoliation 
the larvae, if they have reached the third 
instar, can easily migrate to the conifers 
and defoliate them. Thorough clearing 
of the planting site prior to planting and 
timely weeding thereafter will serve the 
needs of both silviculture and protection. 
Severe damage to coniferous plantations 
is usually due to neglect to weed. Noth- 
ing is to be gained in any event by allow- 
ing a good plantation to be whipped and 
suppressed by overtopping hardwoods of 
little or no value, and not intended as 
part of the crop. It is true, of course, 
that a hardwood “filler” has proved ad- 
vantageous in improving the quality of 
conifers, but in a properly managed stand 
such a filler is kept below the conifers 
and not above. Even so, where it is 
made up largely of gray birch, it may be 
advisable to remove it. Loss of quality 
in the butt log is of less importance 
than defoliation of the tree. 

Under plantings. — Underplanting has 
been used very little locally, but where it 
has, conditions are usually favorable for 
moth attack. This is because gray birch 
and poplar are among the species com- 
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monly thought suitable for an overstory. 
Here the treatment is plainly one of cut- 
ting the birch or poplar overstory, even 
though it may be furnishing protection 
to the conifers against the white pine 
weevil and may be too small to make 
cordwood. Conifers growing directly be- 
neath a canopy of favored food trees 
are liable to be seriously defoliated. At 
the same time, it is recognized that sud- 
den and complete release from partial 
suppression may result in damage to the 
conifers from snow or ice. In some cases 
releasing may require two steps, the first 
one reducing favored-food-tree foliave as 
much as possible without jeopardizing 
reasonable security against bending and 
breaking with snow or ice loads, with the 
final removal cutting a few years later, 
when the conifers have strengthened their 
stems sufficiently to withstand the ele- 
ments. 

Coniferous Understories of Natural Or- 
igin.—From the standpoint of control, 
conditions here are much the same as 
those discussed under “Underplantings”. 
Frequently pine and gray birch seed 
simultaneously into old fields and pas- 
tures, but the birch soon overtops the 
more slowly growing pine, arrests its 
growth by whipping off the buds, and 
in time often completely suppresses it. 
The obvious treatment is the cutting of 
the birch before suppression of the nine 
has reached a critical stage, and before 
a moth colony becomes established. 

Almost without exception, both conifer- 
ous plantations and natural coniferous 
reproduction, whether on old fields or 
cut-over land, contain more or less weed 
hardwoods of the favored food species, 
and their prompt elimination is demanded 
both as sound silvicultural practice and 
as a protective measure. 

Isolation Strips——Several cases of de- 
foliation were observed at the margins of 
coniferous plantations growing next to 
stands composed wholly or largely of 
gray birch, poplar, alder, or oak. It is 
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evident that the removal of favored food 
trees from within plantations or young 
coniferous stands of natural origin must 
be supplemented by cutting a protective 
strip wherever such hardwoods occupy 
adjoining areas. On the basis of several 
observations, it would seem that, under 
conditions at Petersham, a cleared strip 
about 100 feet wide should be sufficient 
to prevent any serious defoliation along 
the margin of the coniferous stand. 


Mixed Stands of Pine and Better Hard- 
wood.—In a few cases noted, some de- 
foliation of pine occurred because of its 
association with red and white oak. Such 
mixtures are found on the lighter soils, 
or on exposed southern slopes and ridge 
tops. It is not a common condition in 
Petersham. In middle-aged or maturing 
stands of this composition, the pines gen- 
erally were not defoliated to such an ex- 
tent that they would die, except perhaps 
where they formed a minor element in 
the mixture. In some cases, however, 
defoliation might be severe enough to 
warrant protective treatment, and_ this 
would take the form of a cutting to re- 
duce the quantity of oak foliage. It is 
believed that a reduction to about one- 
half that of the pine will assure safety 
of the latter from heavy defoliation, but 
further observations are needed on this 
point. Where conditions of ownership 
and merchantability warrant the complete 
elimination of the oak, any sizeable 
opening made by cutting might be planted 
to conifers, thus forming a groupwise 
coniferous mixture of two or more age 
classes. 

On the Harvard Forest, young group- 
wise mixtures of conifers and better hard- 
woods, including in some instances a 
substantial proportion of red oak, may 
require protective treatment. Since, on 
the heavy soils where such mixtures are 
being developed, there is a large variety 
of hardwoods available for the crop, the 
treatment will consist of a reduction in 
the proportion of oak and a correspond- 
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ing increase in that of such species as 
white ash, hard maple, and paper birch. 
This alteration in composition can be 
done in the course of weedings and im- 
provement cuttings regularly carried out 
in such stands. It is probable that re- 
duction of oak foliage to somewhat less 
than half the total for all hardwoods in 
a given group will afford adequate se- 
curity to the neighboring coniferous 
group. Because of the strong tendency of 
red oak to crowd out other valuable 
hardwood species, a reduction in the pro- 
portion of this species, especially through 
cutting the coarser individuals, is con- 
sidered desirable from the standpoints of 
high-quality crop production and a well- 
balanced mixture, regardless of its pro- 
tective value. 


Stands of Mixed Better Hardwoods.— 
With a few exceptions such stands in the 
town of Petersham fall within the so- 
called Transition Hardwoods type. which 
is composed of a considerable variety of 
commercial species representative of both 
the Northern Forest and the Central 
Hardwood Forest. Since the death of 
chestnut, however, red oak is the most 
ageressive species in the mixture. and in 
many stands of middle age or older it 
predominates to the extent of occupying 
a larger proportion of the crown canopy 
than all associated species combined. For 
the most part the latter are unfavored 
food species. To avoid recurrent defolia- 
tion of the oak, particularly where it oc- 
curs in groups, with at least a resultant 
slowing down in growth, some alteration 
in stand composition is indicated. Under 
local conditions it is believed that a re- 
duction in the volume of oak and other 
favored foliage to an upper limit of one- 
half of the total for the main canopy will 
afford satisfactory protection. Depend- 
ing upon age, density, and relative pro- 
portions of favored and unfavored spe- 
cies, such a reduction will require one 
or more cuttings annually over a period 
of years. These may well be combined 


A STUDY OF THE GYPSY MOTH 


with the ordinary types of improvement 
cuttings and thinnings applicable to such 
stands. 

Stands of Favored Weed Species.— 
Stands of gray birch or poplar, or mix- 
tures of the two, occur commonly through- 
out the town. As shown in Tables 1 and 
2, these provided the chief sources of 
infestation. Though neither species is 
sufficiently valuable to warrant much con- 
cern over its protection, there are places 
where the owner may wish to avoid fur- 
ther trouble. Plainly the only possible 
method of silvicultural control is clear- 
cutting followed by planting. On the 
“best soils hardwoods of unfavored species 
: or mixtures of such hardwoods and coni- 
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fers may be used; on the lighter soils, 
conifers alone. Such complete conver- 
sion from weed hardwoods to valuable 
saw-timber species is, of course, a part 
of the usual plan of management on the 
organized forests. 


The conditions cited above are the 
ones commonly found in Petersham. They 
are by no means representative of the 
entire region infested by the gypsy moth. 
It is believed, however, that measures of 
indirect control through _ silvicultural 
treatment must be worked out locally, 
and that the observations of the past sea- 
son in this town and the conclusions 
drawn therefrom contribute toward this 
end. 


A FOREST SEED PROGRAM FOR THE UNITED STATES" 


By HENRY I. BALDWIN? anp HARDY L. SHIRLEY? 


In the July issue of the Journat the authors of this paper discussed “Forest Seed 


Control” from the standpoint mainly of what has been done in Europe. 


Their pres- 


entation of the subject is completed in what follows. 


HE greatest users of forest tree seed 
| in America are the various federal 
and state agencies engaged in for- 
est planting for timber production, soil 
conservation, game food and cover, and 
shelter from wind. During the past year 
the federal Forest Service alone planted 
some 222 million seedlings, and sowed in 
its nurseries seed for an even larger num- 
ber. Public agencies have the greatest 
stake in the question of seed origin, and 
should take the leadership in a program 
adequate for their own needs and large 
enough to cover the requirements of pri- 
vate agencies and foreign purchasers. Pri- 
vate tree planters are less in a position 
to choose intelligently than the public 
agencies, and both need and deserve the 
protection of a strong program, backed 
by the public. The aggregate amount of 
tree seed of all kinds used in landscape 
nurseries and other private work is very 
considerable. Uniform regulations should 
apply to all tree seed. 

Much had been written of the proven- 
ience question before any action took 
place. It is of little use to limit our 
consideration of the subject again to 
mere academic discussion. A few con- 
crete proposals are therefore made. Ob- 
viously a perfect solution cannot be found 
all at once. The following suggestions 
are believed to be practical and possible 
of accomplishment at the present time. 


*Read originally before the New York Section, 
February 1, 1935, by H. I. Baldwin and issued in 
1935. Revised and augmented in cooperation with 


BeTTER ReEcorDs OF EXISTING SEED, 
Stock, AND PLANTATIONS 


It ought to be obvious that no matter 
how carefully seed is collected and cared 
for, failure to keep records through the 


nursery and into the plantations results’ 


in losing track of whatever evidence we 
may have of the importance of proven- 
ience, and makes it impossible to benefit 
from experience. While we may be play- 
ing safe, and making as intelligent a se- 
lection of seed as possible, so that we 
may expect good results, there is no 
check on our results unless records are 
kept. Even if the origin is unknown, 
a record should be kept through to the 
plantation of the dealer from whom the 
seed was purchased, or as far back as 


aera = » 
the origin can be traced. More informa- 


tion might turn up later. Where it is 
possible to state the origin of the seed 
of existing stock now in nurseries and 
of plantations, this should be done and 


put on record without delay. With few 


exceptions, adequate records have not 
been kept of the source of seed in the 
huge area which has been planted in the 
past. In the face of European evidence 
of the importance of origin, such omis- 
sions are indefensible. Sample record 
forms have been developed in the Forest 
Service at the Northeastern Forest Ex- 


Society of American Foresters, Albany, N. Y., 
mimeographed form by the New York Section, 
H. L. Shirley, January, 1936. 


“Caroline A. Fox Research and Demonstration Forest, Hillsboro, New Hampshire. 
*Lake States Forest Experiment Station. (Fellow, Oberlaender Trust, 1935.) 
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periment Station, and may be obtained on 
application. 


Use oF Locat SEED 


Until our forest management becomes 
more stabilized, it is difficult to collect 
and extract seed of the species used in 
reforestation near the planting site, or 
even from a similar climatic zone. The 
C.C.C. provides at present, however, an 
agency which might well explore the 
possibilities of local collection. Valu- 
able information would be obtained on 
the best places to collect in each county. 
Purchases should also be made from 
local residents, and an effort made to 
build up a force of collectors who can 
be counted on year after year. Small 
portable extraction plants have been tried 
at various places in Europe. There are 
many advantages to smaller units for 
seed extraction, especially where cones 
must be shipped long distances. Ameri- 
can engineering skill has yet to devote 
serious attention to the construction of an 
economical seed extractor, simple in de- 
sign and cheap in first cost and opera- 
tion. The writers believe there is room 
for technical improvements in this line. 
Some work has already been done at the 
Experiment Stations and at the Forest 
Products Laboratory. 


INSISTENCE ON KNOWING THE ORIGIN OF 
SEED 


If seed must be purchased which comes 
from a distance, it is assumed that a re- 
liable statement of the provenience is 
given by the collector. This must be 
insisted on. Dealers will furnish infor- 
mation if purchasers insist upon it. A 
consumer demand is far more effective 
than any law. If foresters as a body 
will stick to their convictions and, wheth- 
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er engaged in public or private work, 
pledge themselves to purchase or sell 
only seed of known origin, it is certain 
to bring results. 


CENTRAL Forest SEED LABORATORY 


One of the first requirements for a 
satisfactory seed certification service is 
the early establishment of a well-equipped 
and well-staffed central forest seed labo- 
ratory. This laboratory not only can 
serve to make routine tests of genuine- 
ness, purity, and germination of seeds, 
an essential part of any satisfactory cer- 
tification service, but also can serve as 
a center for education, investigation, and 
leadership in the entire province of for- 
est seed. Methods of collecting, extract- 
ing, storing, germinating, and sowing the 
four or five hundred different species 
which are being called into use in the 
entire national program is in itself a 
stupendous task, which alone would jus- 
tify the establishment of a central labo- 
ratory. Studies of laboratory methods 
of distinguishing origin of various species 
is an unexplored field in America, which 
forms an essential corollary for any cer- 
tification service. Improvement in meth- 
ods of packaging and storing seed will 
greatly simplify the problem of adminis- 
tering a seed certification service. Meth- 
ods which make possible the keeping of 
seed for longer periods without loss of 
viability, and methods which insure se- 
curing full germination of the seed sown, 
all help to reduce the danger of running 
short of suitable seed. Such a laboratory 
should well repay its cost through insur- 
ing better technique in the entire han- 
dling of seeds and better certificates of 
germination and purity. 

In the provenience field the central 
laboratory would naturally take the lead- 
ership in encouraging the establishment 


‘Langlet, O. Om variationen hos tallen (Pinus silvestris L.) och dess samband med klimatet. 


Sy. Skogsvardsfor. Tidsk. 32:87-100. 1934. 
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of more planting tests, and in collecting 
and compiling data on climate and other 
physical factors involved in the success of 
a given seed source. One of the largest 
problems in connection with the proveni- 
ence question is that of learning what cli- 
matic factors are most important in deter- 
mining success, and in preparing data on 
these factors for the United States in such 
a way that they will serve as a guide to 
the intelligent selection of seed. The cen- 
tral laboratory can serve as a Clearing 
house for all information on forest seed, 
and should prepare from time to time up- 
to-date handbooks or manuals which pre- 
sent the available data on each species in 
a concise, usable form. Of first importance 
is an atlas of different proveniences, the 
world over, with the chief climatic char- 
acteristics of each, in order that the user 
of seed may have the information on 
which to base an intelligent selection of 
seed. Handbooks of this type will be an 
invaluable aid to nurserymen and others 
engaged in propagating forest plants. 


INTELLIGENT SELECTION OF SEED FROM 
DIsTANT SOURCES 


If seed of far-off provenience must be 
purchased, either because of local crop 
failure or where exotics are to be planted, 
it should be chosen from a place as 
nearly like the planting site in climate 
as possible. At present it is difficult to 
do this without adequate climatic maps. 
We must do the best we can. So far, the 
mean temperature of the growing season 
(usually June-September, inclusive) seems 
to be the best single factor, since it takes 
account of altitude. Perhaps next in 
importance is the character of the weath- 
er just prior to the beginning and just 
after the end of the growing season, to- 
gether with the length of the growing 
season.” Should warm weather in spring 


°Enquist, 
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be followed by a late frost, species from 
cold regions and regions with short grow- 
ing seasons are likely to be injured, 
whereas species accustomed to a long 
growing season fail to become hardened 
before early frosts in colder regions. 
Mean annual temperature, character and 
distribution of precipitation, and mini- 
mum winter temperature are also impor- 
tant and should be considered. Unusual 
weather conditions, such as frequency of 
prolonged droughts, are of great impor- 
tance in less humid regions; while in the 
case of certain species the velocity and 
direction of wind is an important con- 
sideration. This information is to be 
found in some of the more complete 
atlases on climatology, chiefly European 
works. It is not always readily available 
to the nurseryman who must choose his 
seed from possibly a foreign country. 


STuDY OF PLANTATIONS FOR WHICH REc- 
ORDS OF SEED OrIcIN ARE AVAILABLE 


Regional Forest Experiment Stations 
and other forest agencies should study 
existing plantations for which records 
of seed origin are available and keep 
them under observation to determine the 
suitability of seed source for the par- 
ticular locality under consideration. A 
start on this work has already been made 
in certain sections of the country, and 
should be extended. While many plan- 
tations are still too young to yield a final 
answer, cases of pronouncedly bad seed 
origin show up early, and unless they 
are investigated promptly the plantation 


may die out entirely before being exaim- 
ined. 


COMPREHENSIVE PROVENIENCE 
EXPERIMENTS 


Study of existing plantations should 
be supplemented by a well-planned series 


Arsbok. 1929. F. Studier dver samtidiga vaxlingar i klimat och vaxtlighet. Svensk Geografisk 


. Tradgransundersékningar Sy, Skogsvardsfér. Tidsk. 31:145-214. 1933. 
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of test plantings from seed of different 
origin. Fortunately most Regional Ex- 
periment Stations have already undertak- 
en such plantings on a small scale, but 
the work should be greatly extended to 
include most of the important commer- 
cial species which are likely to show 
geographic races. Such plantings need 
not be elaborate, but should cover well 
the range (altitudinal as well as geo- 
graphic) of the species tested. Large- 
scale planting plots are desirable, but 
most of the test plantings of a single 
seed origin established in Europe are of 
less than one-tenth acre in size, and from 
the study of these small plots much valu- 
able information has accrued. 

The availability of C.C.C. labor for 
seed collecting and planting renders such 
a program highly feasible at the present 
time, and since the greatest cost of such 
experiments is included in their initial 
establishment, no effort should be spared 
to extend this work. 


COOPERATIVE VOLUNTARY CONTROL 


There should be initiated as soon as 
possible a cooperative voluntary forest 
seed control system by which certificates 
of seed origin can be furnished to seed 
dealers and others desiring them. Ac- 
tive governmental participation will be 
required to establish confidence in the 
system in the minds of local seed buyers 
and to restore the confidence of foreign 
purchasers in the verity of origin of 
American forest seed. The operation of 
the system can be modeled after the 
voluntary seed control systems in effect 
in Switzerland and Denmark and the semi- 
obligatory system in Czechoslovakia, but 
adapted to American requirements and 
to existing American organizations. The 
methods employed for agricultural seed 
by the Seed Verification Service in the 
U. S. Department of Agriculture might 
well be adapted in part to the require- 
ments of forest seed. Much progress 
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can be made towards accurate seed con- 
trol by the adoption of sealed containers 
for marketing. Government-labeled con- 
tainers can be supplied at the time of 
extraction, and containers need not be 
opened until the seed is sown. 

It cannot be hoped that complete con- 
trol can be established in a short time, 
because not even the compulsory system 
in Germany, with its well-organized for- 
est administrators, can be considered 100 
per cent perfect. This is all the more 
reason for initiating the system at once, 
while the number of forest-seed dealers 
is still relatively few, and while they 
can be convinced more easily of the ad- 
vantage to be derived from such a service. 
Unquestionably a seed control service 
will greatly stimulate export of seed. 


EDUCATION 


All persons purchasing planting stock 
for reforestation should be warned of the 
importance of seed source, and acquainted 
with the facts as far as known. A clear 
popular exposition of provenience should 
be distributed by the various extension 
agencies. This need not in the least dis- 
courage people from tree planting; it 
need not cast any reflections on past 
planting propaganda, although there is 
no question in the writers’ minds that 
some of it has been overdone to the neg- 
lect of stand improvement and _ natural 
reproduction. The neglect to mention 
more prominently the importance of pro- 
venience has been, however, indefensible. 
Let us not think for a moment that this 
omission will fail to be noticed, not at 
once by all planters on private land, but 
eventually by some. The longer source 
of seed is not emphasized in our planting 
literature, the more unfavorably it will 
reflect upon foresters. It cannot be 
ignored permanently. Some cases are 
known where the question has been “soft- 
pedaled” by editors, extension specialists, 
and others. Far from advocating any- 
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thing which might be exaggerated, the 
writers are convinced that nothing will 
be gained by withholding information. 


PLANNING SEED REQUIREMENTS 


Seed needs should be planned several 
years ahead in order to lay in supplies 
during crop years and avoid last-minute 
purchases, which so often compel the 
use of seed of unsuitable origin. This, 
we are well aware, is not easy to stick to, 
especially when a public reforestation 
program undergoes sudden changes, as 
has occurred throughout America in the 
last three years. Many factors over 
which foresters have no control upset the 
best plans. On the other hand, seed 
storage facilities, collection organization, 
and the like are amenable to planning. 
In connection with seed planning, the 
matter of seed crop reports might be 
mentioned. One Forest Experiment Sta- 
tion conducted for several years a crop 
survey, with reports of conditions. Sim- 
ilar reports were issued by another Sta- 
tion in 1935. Essentially this means hear- 
ing from one’s collectors in advance of the 
cone-picking season. Instructions on 
amount to be gathered of each species 
may then be issued. ; 


NATURAL REPRODUCTION PREFERRED 


It would not be fitting to close a plea 


for vigorous action to avoid the dangers: 
of mixed races in the forest withoutt 
pointing out the obvious and only real! 
solution to the provenience question: : 
natural reproduction. It is fairly safe to) 
predict that the history of forestry will! 
be repeated in this country and that, as: 
our present plantations mature, more at-- 
tention will be devoted to reproducing ; 
forests naturally, even as is now the? 
trend in the countries where forestry is: 
older. There, earlier widespread exploi- - 
tation of forests, and continuous cutting: 
of the best and leaving the worst, pro-- 
gressed to a certain point, after which) 
artificial regeneration increased enormous: ; 
ly, and has so continued until recently. 
Seeding and planting are at best expen-: 
sive and feeble substitutes for natural 
reproduction, and should be reserved for 
emergencies such as large burns and 
areas which have suffered other calamities. 
The real test of the suitability of seed 
origin is whether the trees can reproduce 
in their new homes. Adaptability will 
finally show up then, no matter how the 
plantation has resulted otherwise. This 
test of suitability we are least able to 
predict. Nature has done a bigger job 
of adaptation than we can attempt, and 
our energies should accordingly be di- 
rected to perpetuate the best that Nature 
has already produced for us. 


CURRENT STAND IMPROVEMENT PRACTICES AND POLICIES IN 
THE SOUTHERN APPALACHIAN REGION? 


The subject of timber stand improvement, 


been and still is a very live topic. 
outside groups, based largely on 


particularly as carried out by C.C.C., has 
Many criticisms have been made, especially by 
general observations. 
could give have in general been similarly vague. 
need in sizing up timber stand improvement work 


; The answers that foresters 
This factual report fills a definite 
and furnishing material for with- 


standing the attacks of uninformed groups. 


Section, the greatest need for stand 

improvement exists in the mountain 
and upper Piedmont hardwood types, 
where a long history of fire and repeated 
| logging has resulted in generally de- 
| pleted second growth of low quality. In 
this region the primary purpose of cul- 
tural operations is to increase the pro- 
portion of desirable timber species in 
the dominant stand with as little disturb- 
ance as possible of those species which 
are primarily useful for special minor 
products or game-food values. 

In considering its responsibilities your 
committee decided that its primary func- 
tion was to determine if this objective 
was being accomplished by current stand 
improvement practices, and to recommend 
such changes as the findings might indi- 
cate. 

It is obvious that such a program 
would require more systematic field work 
than the committee as individuals could 
accomplish. Therefore the cooperation 
of those National Forests in our territory 
with stand improvement programs was 
solicited. The project was well received 
by these Forests, and a special form of 
sample plot field record was devised by 
the committee and put into use by all 
stand improvement crews operating dur- 
ing the past winter. Foresters in active 
charge of cultural operations were re- 
quired to establish plots ahead of their 
crews and record all standing trees by 
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species group, diameter, and crown class, 
and also to indicate on the form those 
trees which in their opinion should be 
removed. After the crew had passed 
over a given plot it was tallied again, 
the record this time indicating the species 
croup, diameter, and crown class of both 
the standing and cut or girdled trees. 
A comparison of estimated with actual 
performance was therefore made possible. 
Additional information regarding the site 
and age class represented by each plot 
was also recorded. From 5 to 8 of these 
plots were established as a continuous 
process during each day’s work, and 
they therefore comprise a roughly ran- 
dom sample of actual treatment, and also 
provide the means for an approximation 
of the proportional area of the various 
sites and age classes of forest in which 
cultural operations are being carried on. 
Since an understanding of the various 
species groups used is essential to inter- 
pretation of later discussion, brief defini- 
tions are given here. The groups may 
be described as follows: 

1. Species of the highest timber value 
in the region where stand improvement 
is active. 

2. Species of minor timber value. 

3. Special-use and game-food species. 
This group includes species not usable 
for saw timber but which in the opinion 
of the committee are desirable for special 
small dimension products, or game-food 
values. 


‘Report by Timber Stand Improvement Committee, Appalachian Section. 
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4. Other species not considered valu- 
able for any of the above purposes. 
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The more common species are listed 


below under each of these four headings: 


Yellow popular 
Northern red oak 
White oak 
Basswood 
Hemlock 

Ash 


Scarlet oak 
Black oak 

Post oak 
Southern red oak 
Hickory 


Dogwood 
Holly 
Black gum 


' Blackjack oak 
Sourwood 


nitely 


SpEciES CLASSIFICATION 
Desirable Timber Species 


Cucumber 


Shortleaf and pitch pine 


White pine 
Chestnut oak 
Sugar maple 
Walnut 


Black cherry 
Yellow birch 
Black locust 
Spruce 


Less Desirable Timber Species 


Red maple 
Virginia pine 


Table Mountain pine 


Black birch 
Butternut 


Chinquapin 

Umbrella magnolia 

Fire cherry 
Others 

Silverbell 

Blue beech 


Beech 
Buckeye 
Balsam 


Snecial-Use and Game-Food Species 


Crataegus 
Persimmon 
Sumac 


Ironwood 
Sassafras 


they are encountered in small tracts with 
in larger areas of younger stands. 

3. Current stand improvement is defi 
accomplishing — the 


objective ©: 


Records from approximately 700 sam- 
ple plots were compiled and analyzed 
by the commitee, and our findings are 
based primarily upon the results of this 
work. Information on the current stand 
improvement program not covered by the 
sample plot form was obtained through 
general field observation and by inspec- 
tion of official records of the U. S. Forest 
Service. 

The outstanding facts developed by our 
investigation are as follow: 

1. In our Section’s territory approxi- 
mately 345,000 acres of National Forest 
land have been covered by stand jm- 
provement operations. This represents 
22.5 per cent of the net and 614 per cent 
of the gross area of National Forest 
land. 

2. Current operations are confined en- 
tirely to Sites I and II. On these sites 
over one-half of the area being treated 
is in age classes under 20 years of age, 
and over three-quarters is in age classes 
under 40 years of age. Age classes 
older than 40 years are treated only as 


increasing the number of dominant trees 
of desirable timber species for those age 
classes under 40 years of age, and this 
improvement is most marked in the age 
classes under 20 years. In the age 
classes under 40 years, and primarily ir 
those under 20, not only has the numbei 
of dominant trees of desirable timbe1 
species been increased, but field inspec 
tion indicates that the trees of this crowr 
class contain a greater number of indi 
viduals of good form than was the cas¢ 
before treatment. A desirable silvicul 
tural result has thus been attained i 
these younger age classes, and in ow 
opinion there has been definite improve 
ment in their timber-productive possibil 
ities. At the same time, however, there 
still remains on the ground a large num 
ber of overtopped trees of desirable tim 
ber species which could be released i 
the treatment given was more thorough 
from the silvicultural angle only. 


4. In the age classes over 40 year: 
current practice does not achieve so dis 
tinct a silvicultural improvement. Th 


jmen in the field recognize fully that a 
heavy cutting in older hardwood stands 
jusually results in the development of 
fepicormic sprouts on residual trees, thus 
ddistinctly lowering the quality of the 
jremaining stand. 

There is general agreement that insuffi- 
icient knowledge exists regarding the prop- 
er improvement methods to use on these 
Yolder age classes, and that treatment in 
such stands should be confined to experi- 
mentation. 

Increased accessibility by recent con- 
struction of many miles of truck trails 
has resulted in lowering the standards of 
merchantability of both timber stands and 
jindividual trees. The possibilities of 
tharvesting low-grade material have there- 
fore been increased. 

) For these reasons present operations in 
older stands are limited almost entirely 
jto groups of trees below 8 inches in 
diameter which occur under small open- 
ings in the dominant forest canopy. 
Under this system an average of 5 per 
cent of the trees in the 41-80 year age 
class and one-half of 1 per cent of the 
trees in the age classes over 80 years are 
being removed in treatment. Although 
some slight improvement is accomplished, 
silvicultural treatment of the older hard- 
wood age classes is somewhat hazardous 
due to our present lack of knowledge, 
and it is recommended that they be passed 
over without treatment when encountered 


in the field. 


5. As already pointed out, the success 
of present stand improvement operations 
is measured not only by the increase in 
the number of dominant stems of desirable 
timber species but also by as little reduc- 
tion as possible in the number of special- 
use and game-food species. Our figures 
indicate that next to the species of high- 
est timber value the special-use and 
game-food group are removed to a lesser 
extent than are the remaining two species 
sroups. In general the amount of this 
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removal is light. For example, in the 
age classes under 20 years an average of 
19 per cent of the original number of 
special-use and game-food species is be- 
ing removed; in the class from 21-40 
years, 8 per cent; 41-80 years, 4 per cent, 
and over 80 years, none. It is apparent 
therefore that special care is being used 
to preserve these species, and that they 
are considered second in importance only 
to the species of highest timber value. 

6. The girdling or cutting of trees of 
merchantable sizes is restricted to the 
worst cases of defective and deformed in- 
dividuals, and is done only where these 


trees are definitely interfering with 
the development of desirable young 
growth. In the age classes under 20 


years, where trees of merchantable size 
are usually the culls left after logging, 
present cultural operations are removing 
an average of 39 per cent of the trees 
over 8 inches in diameter. An average 
of approximately 20 per cent of the 
trees above this size are removed in 
stands from 20 to 40 years of age, and 
in stands older than 40 years less than 
2 per cent of the trees of merchantable 
size are cut or girdled. 

7. Preservation of scenic values plays 
a definite part in present stand improve- 
ment operations. Strips along roads, 
trails, and major streams are either not 
treated at all or are given special con- 
sideration from the scenic and engineer- 
ing angle. However, further emphasis is 
needed on the planning of timber stand 
improvement operations with reference 
to future road and trail construction. 
This is true periodically in areas where 
a heavy recreational use is expected. 
Cultural work should be limited to those 
areas where road and trail development 
has been completed, since it is only un- 
der these conditions that scenic values 
can be safeguarded. 

From the foregoing discussion it is ap- 
parent that present cultural methods are 
tempered by consideration of a variety of 
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public interests, and that in general a 
satisfactory compromise has been reached. 
However, as is usually the case, the com- 
promise is not eminently satisfactory 
from each of the various viewpoints rep- 
resented by special interests. For this 
reason it is essential that as rapidly as 
possible individual forest areas be clas- 
sified as to primary value for timber 
production, public hunting and fishing, 
and esthetic, ecological, and other pur- 
poses. 

There is general recognition of this 
need by all public agencies in the ter- 
ritory, and some progress has been made. 
However, aggressive pursuit of a program 
of land classification is essential if pub- 
lic needs are to be anticipated. 

With such a classification definitely un- 
der way, stand improvement technique 
can be directed toward more specific ob- 
jectives. 

Before concluding it must be stated that 
some of the criticism offered in the past 
was justified. In restricted areas trees 
were girdled which later became mer- 
chantable through increased accessibility. 
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A number of timber sales have resultec 
in the salvage of some of this timber! 
In other areas special-use and game: 
food values were reduced beyond a rea: 
sonable necessity during the early par 
of the program, and scenic values were 
not given great consideration. 

It was perhaps inevitable that the 
necessity of putting a large army of mer 
to work with insufficient time for ade: 
quate training of foremen resulted ir 
some mistakes being made. 

It is our conclusion, however, tha: 
with the few minor exceptions noted the 
present stand improvement operations are 
based on a recognition of the various 
forest values involved; that they are ac 
complishing a needed silvicultural im 
provement on our National Forest lands: 
but that improvement in specific results 
is possible and can be accomplishec 
only with a more clear-cut understand. 
ing of the primary purposes to which in 
dividual forest tracts should be devoted. 

W. C. Brancuy, 
P. F. W. Prater, 
Leonarp I. Barrett, Chairman. 


a" 


N a paper presented at the annual 
meeting of the Society of American 
Foresters at Atlanta, Ga., on January 
27, 1936 (2), the effect of heartwood in 
the production of newsprint from south- 
lern pines was stated as follows: “Where 
heartwood is present in small quantities, 
it does not seriously interfere in news- 
print production by the ordinary ground- 
wood-sulphite process. However, if heart- 
ood makes up a considerable propor- 
ion of the pulpwood volume, the manu- 
facturing processes involved are more 
difficult to adjust.” 

Although data on the rate of forma- 
tion of heartwood were presented on a 
‘chart at the time the paper was delivered, 
some revisions were necessary for pub- 
lication purposes. These have been made, 
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RATE OF FORMATION OF HEARTWOOD IN SOUTHERN PINES 


By E. L. DEMMON 


Southern Forest Experiment Station 


and the data presented in Figure 1 sum- 
marize information on rate of heartwood 
formation, by volume, for the four prin- 
cipal species of southern pine. 

It is recognized that the number ‘ of 
trees studied do not represent an ade- 
quate basis for any final statement on 
the subject, but the trends indicated are 
sufficient for general purposes of discus- 
sion. The data presented in Figure 1 
were obtained in some preliminary studies 
of longleaf pine in Florida by the South- 
ern Forest Experiment Station; in two 
separate studies conducted by the Forest 
Products Laboratory, of Madison, Wis., on 
shortleaf pine in Arkansas (1) and on 
slash pine in Florida (4); and in an 
investigation of loblolly pine in Virginia, 
North Carolina, and South Carolina, by 


BASIS- 
NO.TREES 


SPECIES REGION 


A-RAPID GROWTH |VIRGINIA 
t= LOBLOLLY Cee “ N. CAROLINA 680 
¢- SLOW 


c S. CAROLINA 
2 SHORTLEAF ARKANSAS 136 
3 SLASH PINE FLORIDA 97 
4 LONGLEAF (ROUND) FLORIDA 42 
5 LONGLEAF (TURPENTINED) FLORIDA Bl 
UTTS DISCARDED) 
6 LONGLEAF (TURPENTINED) FLORIDA 60 


(BUTTS TAKE 


170 


IN 


- Fig. 1—Rate of formation of heartwood in southern pines. 
| 775 
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the Appalachian Forest Experiment Sta- 
tion. 

The following brief conclusions can be 
drawn: 

1. The formation of heartwood in 
southern pines does not begin until the 
trees are 15 to 20 years of age. 

2. Shortleaf and loblolly pines, on the 
average, contain much smaller propor- 
tions of heartwood, for similar aged 
trees, than do longleaf and slash pines. 

3. The proportion of heartwood (in 
loblolly pine) varies with rate of growth, 
the more rapidly growing trees contain- 
ing smaller proportions of heartwood. 

4. Turpentining tends to increase the 
proportionate volume of heartwood. In 
longleaf pine, this increase amounts to 
5 to 10 per cent by volume. 
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ASTERN red cedar (Juniperus vir- 
E. giniana L.) occurs throughout a 

wide range in the eastern United 
States and is of commercial importance 
in many parts of its range. However, so 
far as the writer is informed, no reliable 
volume tables are available for this 
species. It is found in nearly every 
fstand in the Duke Forest, and in some 
jstands becomes an important component 
species. The lack of reliable volume ta- 
bles caused considerable inconvenience 
when the original inventory of the For- 
est was made, and has been a handicap 
in much subsequent work. Consequently 
stem analyses were recently made on 107 
trees selected at random from 16 stands 
scattered over most of the soil types 
found in the Duke Forest. 

The first table, showing volumes in 
cubic feet, constructed from these data is 
presented herewith, with the idea that it 
will be useful in the absence of other 
tables. Even though the data were col- 
lected in one locality, it is believed that 
forest conditions, particularly those af- 
fecting the tree form of red cedar, are 
quite comparable over a large area on 
the Piedmont plateau, and that the table 
can be applied with a fair degree of re- 
liability in most of the Middle Atlantic 


Volume in cu. ft. = 6.87 


“Agri. Research 47: 719-734. 1933. 
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Logarithm of 8.5 = 
Logarithm of 40.0 = 1.60206 
volume i.b. = 1.7983 (.9294) + 1.0802 (1.60206) — 2.5646 


A CUBIC VOLUME TABLE FOR EASTERN RED CEDAR 


By WILLIAM MAUGHAN 
Duke Forest, Duke University 


Piedmont. Additional copies of this ta- 
ble are available and may be obtained 
upon request. 

Since red cedar does not ordinarily at- 
tain very large sizes, it is believed that, 
to be most useful, a cubic table for this 
species should show volumes for smaller 
intervals of diameter and height than are 
given in the ordinary tables. Consequent- 
ly this table has been set up on one-half- 
inch diameter classes and 5-foot height 
classes. If volumes for trees falling be- 
tween the tabulated classes are desired, 
they can readily be obtained by interpo- 
lation to a degree of accuracy satisfactory 
for most uses. If either extreme ac- 
curacy or volumes for trees not already 
shown are desired, the equation given be- 
low should be solved for each individual 
diameter and height. 

The table was constructed by the log- 
arithmic regression equation method sug- 
gested by Schumacher and Hall.t For 
this table the equation is: Logarithm of 
total volume, inside bark = 1.7983 (log- 
arithm of diameter breast high, outside 
bark, in inches) + 1.0802 (logarithm of 
total height, in feet) — 2.5646. For ex- 
ample: to find the volume of a tree 8.5 
inches in diameter and 40.0 feet in 


height: 


9294, 


Log. 
Log. volume i.b. = 1.6713 + 1.7305 — 2.5646 
Log. volume i.b. = .8372 


1Schumacher, F. X. and F. D. S. Hall. Logarithmic expression of timber-tree volume, Jour. 
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The writer is indebted to A. L. Mac- 
Kinney and L. E. Chaiken of the Appala- 


chian Forest Experiment Station for their 
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advice and assistance in the statistica 
work involved in the construction of thi: 
table. ; 


Cusic Volume Taste For Eastern Rep CEDAR (Juniperus virginiana L.) 1N THE DUKE Forest 
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Blocks indicate extent of basic data. 
Forest. 


arithmic regression equation: Log. total vol. 
1.0802 (log. total height feet) — 2.5646. 


Basis: 107 trees from 16 stands in the Duk 
Total volume of stump, stem, and top, inside bark. me 
sured as a cylinder. Volumes computed through Smalian’s formula. 


Stump height = 0.5 foot, mea 
Table constructed from log 


inside bark = 1.7983 (log. d.b.h. 0.b. inches) 4 
Standard error of estimate = =£7.98 per cent. 


AIR TEMPERATURE IN RELATION TO FIRE COST AND DAMAGE 


By LESLIE G. GRAY! 
U. S. Weather Bureau 


This paper develops an interesting relationship between long-time temperature trends 

and fire data, based on Forest Service and carefully selected Weather Bureau records. 

It is written from the point of view of the meteorologist rather than the professional 

forester, and represents one phase only of considerable painstaking work in which the 

author has engaged through his own initiative and interest in the forest fire problem. 

He makes no claim for application of his meteorological analyses beyond the Cali- 
fornia conditions which they represent. 


' IRE control is largely an economic 
PF bestiem to the forest administrator, 
although its technical aspects also 
loom large. The administrator must esti- 
mate in advance the funds required for 
| suitable protection, he must see to the ef- 
fective expenditure of available moneys, 
_and he must justify excessively large ex- 
| penditures in bad fire seasons and con- 
serve public funds in good ones. His aim 
| is to hold control costs to an economic 
minimum compatible with the adopted 
protection standard. Number of fires and 
burned area concern him also, of course, 
but these factors eventually are reflected 
in suppression cost and damage data, and 
the latter will serve adequately as mea- 
sures of the magnitude of his fire problem. 
Every forester recognizes the important 
part played by weather conditions in the 
problem of fire control. Hot, dry, and 
windy conditions will affect control ad- 
versely, while cool, moist, and calm con- 
ditions will favor easy control. Fire be- 
havior is influenced importantly by nu- 
merous weather factors, among which are 
precipitation, relative humidity, evapora- 
tion, wind, and temperature. So far as 
weather conditions are concerned, the be- 
havior of any given fire represents the 
net resultant effect produced by numerous 
individual factors. ; 
However, it is extremely difficult in 


1Fire Weather Official, San Francisco, Calif. 


practice to isolate each factor thus com- 
plexly interwoven with others, and, as a 
consequence, it has been the general prac- 
tice in fire research to attempt partial 
corrleations between fire data and indi- 
vidual weather factors. This is, of course, 
a temporary expedient until methods and 
data permit more precise evaluations by 
forms of multiple correlation. Past par- 
tial correlations of air temperature with 
fire data have not been very satisfactory, 
and have led to the belief that tempera- 
ture is of no great consequence as a factor 
affecting fire behavior. 

It has been found in a prior study? 
that precipitation and wind velocity data 
correlate best with long-time trends in 
area burned; that number of fires does not 
correlate well with any single weather fac- 
tor over similar long time periods, but 
compares best with relative humidity; and 
that temperature apparently bears a direct 
relationship to suppression cost and dam- 
age data. The object of this paper is to 
develop the latter relationship in some de- 
tail. The foregoing statements refer to 
long time periods and to California con- 
ditions only. 

Relative humidity is recognized widely 
as fundamentally important in day-to- 


_day fire control, through its influences on 


fuel moisture content. The latter is con- 
trolled largely by evaporation losses in re- 


2 Gray, L. G. Long-period fluctuations of some meteorological elements in relation to California 


forest fire problems. 


Monthly Weather Rev. 62:231-235, 1934. 
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lation to precipitation and absorption 
gains. Evapocation in turn is the resultant 
of a number of factors, chiefly tempera- 
ture, relative humidity, and wind. It has 
been customary to regard relative humid- 
ity as the best single weather factor serv- 
ing as an index of fuel moisture content 
and fire behavior, aside from direct pre- 
cipitation or the fire-spreading effect of 
wind. 

It is very questionable, now that the 
first period of rough approximations in 
weather and fire relationships is nearing 
its close, whether we should continue to 
place so much emphasis on a single fac- 
tor such as relative humidity or wind. 
We should henceforth attempt to arrive at 
fundamental relationships which take ac- 
count of all pertinent factors, and at- 
tempt to assign correct relative weights to 
each, rather than to adopt a single one as 
a fetish. It is only through a complete 
picture that we eventually shall be able 
to reduce fire control to something ap- 
proximating a science. 

While relative humidity has served and 
will continue to serve as a helpful prac- 
tical index of fire danger, it may be 
pointed out that temperature is a funda- 
mental control of relative humidity, usual- 
ly bears an inverse relationship to it, and 
also is related fundamentally to evapora- 
tion, precipitation, and wind. Meteorolog- 
ically, it is generally true that tempera- 
ture is more intimately related to a larger 
number of vital weather factors affecting 
fire than is relative humidity or any other 
single weather factor. 

The whole process of combustion is 
basically related to temperature, as is 
evidenced by such things as the heat re- 
quired to drive off fuel moisture, the igni- 
tion temperature, the heat produced by 
combustion, the effect of wind in remov- 
ing heat units from a fire, the influences 
of radiation, convection, and conduction 
of heat on fire behavior, and the effect 
of heat in changing the relative amounts 
of oxygen available for outdoor combus- 
tion in given cases. It appears that the 
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greater variability of relative humidity, , 
precipitation, and other factors in com- 
parison with air temperature militates | 
somewhat against close fire correlation — 
over extended time periods. These other 
factors, however, do correlate better than 
temperature over short time periods, so 
far as available studies indicate. When 
considering long-time trends, the stability 
of temperature data is readily apparent. 

Weather records used in this paper ap- 
ply to the 27-year period from 1908 to 
1934, inclusive. They are for first-order 
Weather Bureau stations and for coopera- 
tive stations selected for apparent reliabil- 
ity and representativeness. Some changes 
in elevations of thermometers at Weather 
Bureau stations were made during the 
earlier record, but most of the heavily 
populated cities where such changes were 
most common are so located (near the 
Coast) as to have little weight in the com- 
posite means. The cooperative stations 
probably have been influenced by the 
growth of towns in which they are lo- 
cated, but for the most part they rep- 
resent rural type exposures and substan- 
tiate the trends at city stations. 

The fire records cover the same time 
period, and represent data for all Na- 
tional Forests in the California Region 
(R-5) combined. They were supplied by 
the U. S. Forest Service, San Francisco, 
and relate to the permanent fire control 
organization only. Some changes in cost 
and damage reporting have occurred, 
and greater amounts have been available 
for fire control in recent years. Detailed 
information regarding the backgrounds of 
the fire records was not available to the 
writer, and it has been necessary to as- 
sume that they are substantially uniform, 
systematic, and reliable. It may be felt, 
however, that these data are misleading, 
in view of fluctuating commodity values, 
errors of determination, or changes in 
protection or statistical policies. Reduc- 
tion of the data to a given value level 
through the use of index numbers or other 
adjustments might give more consistent 
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‘results. However, data for making such 
j adjustments are lacking, and for the pur- 
j poses of this paper it was felt that more 
| or less compensating errors would occur 
j over the 27 years for an area as large as 
) California. Hence no adjustments have 
9 been made. 

|} Changes in financial policy and the 
| play afforded to human judgment and in- 
} clination in fire control obviously would 
| affect suppression costs more than dam- 
| age. The latter is considered to be more 
) basic and more nearly to reflect natural 
} conditions. Naturally, more effective sup- 
pression efforts will reduce damage, but 
| it seems to be a fair conclusion that pro- 
} tection organizations have always tried to 
obtain the best fire control possible with 
the resources available, and no evaluation 
| of suppression effectiveness has been at- 
| tempted. 

| Both fire and temperature data are 
shown graphically in Figure 1 by the 
method of accumulated departures from 
average, since this method is especially 
advantageous for showing general trends 
with reference to normal. HH conditions 
each year were normal, then the values 
| would all fall on the single horizontal 
zero or average line. Where the graph 
lines slope downward and to the right, 
departures below normal or average are 
indicated; the steepness of slope is related 
directly to the magnitude of departures. 
‘Horizontal portions of the graph lines in- 
dicate no departures, and lines sloping 
upward and to the right indicate depar- 
tures above normal or average. Succes- 
sive annual departures are added alge- 
braically to secure the continuous accumu- 
lation. Many types of data, otherwise re- 
calcitrant, yield readily to analysis by 
this method. 

Fire data shown are for all California 
National Forests combined, for each fire 
season. Temperature data are composite 
weighted annual means for 11 selected 
Weather Bureau stations. Check compu- 
tations of means for this station group and 
another group of 11 selected cooperative 
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stations, using both a weighting system 
and simple arithmetical means, led to 
practically identical results. The weighted 
means for Weather Bureau stations, with 
weights assigned by judgment as to the 
proportional part of the state area repre- 
sented by each station in the group, show 
a little better correlation than the others. 
The temperature data in detail appear in 
Table 1 and fire data in Table 2. 

Figure 2 shows fire and temperature 
data plotted simultaneously by actual 
values instead of accumulated departures. 
The material variation in cost and dam- 
age figures after 1923 may be due in part 
to variations in funds available, protec- 
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Fig. 1—Accumulated departures from average 
(1908-34) of annual mean air temperatures for 
selected California Weather Bureau Stations 
(combined) in comparison with accumulated 
departures of annual forest fire suppression costs 


- and damage in California National Forests (com- 


bined) -for the same years. Average accumula- 
tion of suppression cost per degree accumulation 
of air temperature, 1908-34, $303,163; same, 
damage, $444,109. 
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tion policy, or statistical practice, but 
may also justifiably be considered large- 
ly as a reflection of the much more se- 
rious weather conditions in the period 
1924-34 than in the period 1908-23.* 
Although more money was available 
for suppression after 1923, departures of 
damage above average continued. If the 
damage figures were materially influenced 
by other than natural weather conditions, 
tending to a natural value based on such 
conditions and the assumption that sup- 
pression effort was effective to the limit of 
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available resources, then they should have | 


been reduced in proportion to the in- 
creased suppression funds available. That 


they continue to bear about the same re- | 


lation to suppression costs is evidence 
of the influence of weather and that con- 
ditions necessitated increased suppression 
funds, rather than that the availability of 
such funds was merely a matter of un- 
usually generous allotments. 

The period 1924-34 had an average an- 
nual precipitation of about 5 inches less 
than the earlier period, a mean annual 


TABLE 1 
CALIFORNIA AIR TEMPERATURE DATA, ANNUAL MEANS, 1908-34 


Weather Bureau Stations’ 


Cooperative Stations” 


Wid Arith. Wd. Acc. Wd. Arith. Wd. Ace. 

Year means means dep. dep. means means dep. dep. 
i90Gaae= 57.11 57.64 — .79 — .79 56.04 56.35 — 97 — 97 
1909s s= 57.12 57.60 — .78 —1.57 55.87 56.38 —1.14 —2.11 
ON Oe 58.31 58.65 + 41 —1.16 57.88 57.97 + .87 —1.24 
OL 56.25 57.00 —1.65 —2.81 55.42 55.99 —1.59 —2.83 
LOI 56.74 57.66 —1.16 —3.97 55.78 56.38 —1.23 —4.06 
TKS jaa 57.42 58.04 — 48 —4.45 56.68 56.97 — .33 —4.39 
1914____ 58.14 58.92 + .24 —4.21 57.16 57.61 + .15 —4,24 
1Oljs = 58.07 58.78 + .17 —4.04 57.06 57.46 + .05 —4.19 
IOLG Ss se 56.55 57.29 —1.35 —5.39 55.97 56.32 —1.04 —5.23 
TOL aeeer 57.70 58.29 — .20 —5.59 56.53 56.93 — A8 —5.71 
T9IB 3 4 57.87 58.70 — .03 —5.62 57.15 57.69 + .14 —5.57 
1919. 57.36 58.05 — 54 —6.16 56.72 PRY — .29 —5.86 
1920 57.03 57.75 — 87 —7.03 56.44 56.90 — .57 —6.43 
1921s 58.33 58.87 + .42 —6.60 57.49 57.72 + 48 —5.95 
19222 56.67 57.09 —1.23 —7.83 55.89 56.45 —1.12 —7.07 
OZ aes 57.31 58.34 — .59 —8.42 56.12 56.69 — 89 —7.96 
1924. 57.96 58.60 + .06 —8.36 56.73 Oted, — .28 —8.24 
NOZD hee 58.34 59.21 + 44 —7.92 57.09 57.54 + .08 —8.16 
1926 See 59.94 60.63 +2.04 —5.88 58.77 58.93 +1.76 —6.40 
HOD ee ae 57.91 58.71 + .01 —5.87 56.69 57.15 — 32 —6.72 
1928 ere 58.68 59.26 + .78 —5.09 57.80 57.92 + .79 —5.93 
1929.22 58.12 58.78 + .22 —4.87 57.47 57.65 + .46 —5.47 
1930e22 57.88 58.73 — .02 —4.89 57.57 57.78 + .56 ‘—4.91 
Uh} a 59.64 60.35 +1.74 —3.15 58.71 59.05 +1.70 —3.21 
NOS Zi 58.05 58.64 + .15 —3.00 57.67 57.79 + .66 —2.55 
19352 58.01 58.37 + .11 —2.89 57.08 57.04 + .07 —2.48 
1934 - 60.83 61.51 +2.93 + .04 59.57 59.82 +2.56 + .08 
Means 57.90 58.58 57.01 57.37 


*Stations and weights used: Eureka 3: Fresno 6: Los An 
rs ; : geles 3; Red Bluff 8: 3 
Roseburg 3; Sacramento 6; San Diego 2; San Francisco 1; Winnemucca 5: Yams et Rao 


*Stations and weights used: Crescent Cit 3: 
Chico 8; Cedarville 10; Montague 3; Meet : 


Lake Spaulding 5; Blythe 3. 


Lemon Cove 6; Santa Barbara 2; 
No. 2, 6; Escondido No. 2, 3; Pt. Reyes 1; 


Minor interpolations were made for both groups of stations to complete the record for the 


ee jE bode ria for Weather Bureau stations from annual reports of the Chief, U. S. 
eather Bureau, and for cooperative stations from original records on Form 1009. Departures 


given are from 27-year means accumulated de artures a e Ty 
2 i WwW 
p Tr ordina departures carried for ard 


°Gray, L. C. Loe., cit. 
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temperature 1.3 degrees higher, and a 
mean annual relative humidity of about 
3 per cent less. These may seem to be 
comparatively small values, but are of 
major importance when considered cumu- 
latively over a series of years. For ex- 
ample, the 5-inch precipitation deficiency 
would amount to more than two and one- 
half times the average annual precipita- 
tion for the state if accumulated from 
1924 to 1934. 

Another reason for great variability af- 
ter 1923 (as shown in Figure 2) is an 
arithmetical one; that is, larger variations 
are possible with a high-value level than 
with a low one. The fact that individual 
seasons do not in all cases show direct 
correspondence between temperature and 
fire data is due to the influences of factors 


other than temperature. For example, the 
1924, 1929, and 1931 seasons were char- 
acterized by especially deficient precipi- 
tation; 1924 was the worst year of record 
in California since 1864. It may be em- 
phasized again that temperature data 
show stable cumulative trends over long 
time periods not evident from other data, 
but do not necessarily correlate well for 
short periods because of other influences. 

Figure 1 shows the data plotted by ac- 
cumulated departures from the 27-year 
averages, and clearly brings out the gen- 
eral cumulative trends. It is seen that 
temperature and damage compare better 
than temperature and suppression costs. 
As has been pointed out, the latter may be 
influenced to a larger extent by human 
agency. The consistent long-time cumula- 


CALIFORNIA NATIONAL FOREST FIRE DATA, 1908-34 


TABLE 2 


(Supplied by U. S. Forest Service, San Francisco, Calif.) 


Suppression cost* Damage’ 

Amount Departure Accumulated Amount Departure Accumulated 
$ (22,225 — 244,986 — 244,986 $ 268,067 — 90,948 — 90,948 
24,029 —243,182 — 488,168 97,703 —261,312 — 352,260 
97,668 —169,543 — 657,711 522,429 +163,414 — 188,846 
68,185 —199,026 — 856,737 58,756 —300,259 — 489,105 
31,230 —235,981 —1,092,718 8,252 —350,763 — 839,868 
82,916 —184,295 —1,277,013 35,733 —323,282 —1,163,150 
144,533 —122,678 —1,399,691 61,057 —297,958 —1,461,108 
61,057 —206.154 —1,605,845 26,059 —332,956 —1,794,064 
61,353 —205,858 —1,811,703 27,548 —331,467 —2,125,531 
159,409 —107,802 —1,919,505 224,014 —135,001 —2,260,532 
128,692 —138,519 —2,058,024 94,666 — 264,349 —2,524,881 
203,973 — 63,238 2 2b 262 147,537 —211,478 —2,736,359 
159,535 —107,676 — 2,228,938 177,967 —181,048 —2,917,407 
137,264 —129,947 — 2,358,885 34,443 —324,572 —3,241,979 
189,008 — 78,203 —2,437,088 188,646 —170,369 —3,412,348 
151,666 —115,545 92,000 31,965 —327,050 —3,739,398 
1,191,271 +924.,060 —1,628,573 1,251,911 +892,896 —2,846,502 
207,929 — 59,282 —1,687,855 102,100 —256,915 —3,103,417 
675,658 +408,447 —1,279,408 670,352 +311,337 —2,792,080 
289,926 + 22,715 —1,256,693 485,108 +126,093 —2,665,987 
829,997 +562,786 — 693,907 1,041,534 +682,519 —1,983,468 
536,760 +269,549 — 424,358 935,745 576,730 —1,406,738 
272,620 + 5,409 — 418,949 183,828 —175,187 —1,581,925 
639,443 Seat 2.2a2 Sh AIS 1,331,506 +972,491 — 609,434 
423,739 +156,528 + 109,811 552,646 +193,631 — 415,803 
97,569 —169,642 == 59\Sol 198,437 —160,578 — 576,381 
327,043 + 59,832 + il 935,404 +576,389 + 8 

7,214,698 9,693,413 

267,211 359,015 


1Annual, for all National Forests in California combined. Departures are from 27-year aver- 
ages; accumulated departures are ordinary departures added algebraically. 
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tive trends of both fire and temperature 
data are noteworthy. Note also that if 
the “surprise” year of 1924, unprece- 
dentedly bad from the weather viewpoint 
since the start of organized fire control, 
be eliminated from the suppression cost 
accumulation, the correspondence with air 
temperature becomes practically as close 
as that of the damage accumulation. 

This partial correlation presents a gen- 
eral picture that may be used advanta- 
geously (with other relationships) by the 
forest administrator for comparing time 
periods, places, and administrative units 
in relation to fire occurrence and protec- 
tion organization performance, and is of 
interest to the meteorologist from the cli- 
matic viewpoint and possible applications 
to long-range estimates of the character 
of given fire seasons. Such comparisons 


4,200, 09g 
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of past conditions for economic analysis 
are useful even though preseason fore- 
casts are not attempted or are not feasi- 
ble. This partial relationship is not of-' 
fered as a substitute for other fire andi 
weather relationships, nor does it ma-| 
terially simplify the inherently complex: 
picture of weather and fires. It does, how- 
ever, bring out forcibly the cumulative: 
effect of weather on fire risk, in so far as: 
use of a single factor can be considered: 
adequate to do so. 

Seasonal temperature data were tried: 
instead of annual means, and other com-. 
binations of months thought to pertain: 
more closely to the fire season, with no: 
apparent gains in the degree of correla-: 
tion. The inaccuracies of the data, the 
short time period, and the use of a single 
factor instead of intricate multiple corre-. 


Fig. 2.—Actual and mean values of annual mean air temperatures for selected stations (1908- 


Sil and forest fire suppression costs and damage in California National Forests for the same 
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lations utilizing all pertinent factors, are 
responsible for lack of closer agreement 
between the fire and weather data pre- 
sented. 

In conclusion, it may be said that an 
interesting and useful partial correlation 
between air temperature and economic 
fire factors has been demonstrated in 
terms of cumulative general trends over 
long time periods. In California, past ac- 
cumulated excesses of air temperature 
above average have been accompanied by 
similar accumulated excesses of suppres- 
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sion costs and fire damage above average, 
and vice versa. 

Trends in a cumulative sense have been 
rather consistently downward from 1907 
to 1923, and upward since 1923. An ap- 
parent leveling off since 1933 in tempera- 
ture and other weather factors indicates 
a possibility that the peak of accumulation 
may have been or shortly will be reached, 
with a succeeding downward trend in the 
near future similar to that from 1908 to 
1923. However, this is conjecture, and 
not a definite forecast. 


THE PRINCIPLES OF MEASURING FOREST FIRE DANGER 


By H. T. GISBORNE 


Northern Rocky Mountain Forest and Range Experiment Station 


The current adjustment of fire control action to the prevailing status of fire danger is 


basic to efficient forest fire control. 


some years and losses will be unnecessarily great in others. 


Unless this is done, expenses will be too high in 


It is therefore essential 


that the prevailing status of fire danger be determined accurately and with as great 


refinement as is warranted by the flexibility of the fire control organization. 


The 


article describes the technique of applying the device known as a fire danger meter 
to obtain a numerical rating of fire risk. 


ESEARCH in fire danger measure- 
R ment was commenced in 1922 at 
the Northern Rocky Mountain For- 
est and Range Experiment Station of the 
U. S. Forest Service, with headquarters 
at Missoula, Mont. Since then investiga- 
tions have been made concerning (1) 
what to measure, (2) how to measure, 
and (3) field use of these measurements. 
In all cases the laboratory or restricted 
field experiments have been followed by 
several years of extensive application and 
test on the 10 fire forests of northern 
Idaho and western Montana, comprising 
an area of some 17,000,000 acres. : 

From this work three basic principles 
have become evident. They are: 

1. All the significant daily variables 
of fire danger must be measured or de- 
pendably estimated. 

2. These measurements must 
oughly sample the forest property. 

3. The net effect of the several vari- 
ables must be determined by some meth- 
od so that, whoever applies it to the 
measurements for a certain day and area, 
the same rating of danger will be arrived 
at 


thor- 


These principles do not demand that 
certain factors be measured in all for- 
est types, that a certain number of sta- 
tions be used per unit of area, or that the 
use of experienced judgment be elimi- 
nated. The research and field tests have 


shown, however, that unless all the sig- 
nificant factors are considered, unless each 
fire and climatic type is properly repre- 
sented, and unless the applications of 
personal judgment and estimate are stan- 
dardized, the resultant ratings of fire 
danger will not be as accurate or refined 
as they can be made by adherence to 
these principles. 


Factors THaT AFFrect Fire DANGER 


Studies of going fires and the analysis 
of fire reports have shown for the Northern 
Rocky Mountain Region that at least five 
factors affect the fire danger, which varies 
from day to day and season to season.? 
These variable factors are: (1) date, or 
season, (2) fuel moisture, or inflamma- 
bility of specific materials, (3) wind, 
(4) visibility range, and (5) activity of 
fire-starting agencies. Some of these 
factors include two or more sub-factors, 
but each of the five listed is of major 
significance in this region. 

Date, or Season.—Even though tem- 
perature, humidity, wind, and fuel mois- 
ture may be the same in mid-June as in 
mid-July, or even mid-August, the green 
vegetation such as grass, weeds, and 
brush is maturing, curing, and becoming 
less a fire retardent and more a fire 
accelerator as the season progresses. 
Hence danger increases with date, up to 


‘Topography and fuel type (3) are factors of fire danger which vary from forest to forest. 
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a certain point. An allowance is made 
for this variation in the Northern Rocky 
Mountain scheme. Even more consistent 
with calendar date is the number of hours 
of dangerous burning weather, according 
to hours of sunshine each day. 

On September 15, for example, there 
are at Missoula, Mont., 3.3 fewer hours 
of sunshine and 3.3 more hours of cool, 
calm, humid weather favorable for fire 
control than there are on June 15. This 
shortening of the fire day opposes and 
finally offsets the effect of maturing vege- 
tation. Both the vegetative factor and 
the hours-of-sunshine factor are, at pres- 
ent, brought into the rating according to 
calendar date.” 

Fuel Moisture—tThis variable, which 
determines forest inflammability, is the 
second most important one considered by 
the Northern Rocky Mountain method. 
The top layer of duff and _half-inch-di- 
ameter dead branchwood are the two 
fuels measured. The drier these fuels, 
the greater the danger, and in determin- 
ing current danger it does not matter 
whether this dryness is controlled by 
precipitation alone, humidity alone, or 
any combination of precipitation, tem- 


perature, humidity, wind, and sunshine. 


f 


Fire research in this region has shown 


(1) that if surface duff or litter moistures 
and the moistures of small dead branch- 
wood (2) are measured, the inflamma- 
bility of a majority of the dead fuels is 
accounted for. A statistical analysis (4) 


of the influence of weather factors on the 
“moisture content of these fuels has shown 


that even very complete weather mea- 


surements cannot be used dependably 
every day for this purpose. 


Some of the ‘finer fuels such as tree 


“moss, dead grass, and weeds also con- 
tribute appreciably to fire danger when 
‘they are extremely dry. As the moisture 
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contents of these fuels change faster than 
duff or twigs and lag only a few hours 
behind relative humidity, the Northern 
Rocky Mountain method provides a high- 
er rating of danger whenever the humidity 
drops below 15 per cent. 

Wind.—Many experienced men believe 
that wind is one of the most important 
variables of fire danger. Cases can be 
cited of crown fires occurring with snow 
on the ground, and of blow-ups during 
high humidity. In all such cases a high 
wind is usually the cause, and when the 
fuels are dry and the humidity low, even 
a small increase in wind velocity imme- 
diately accelerates the rate of spread of 
fire. Wind velocity, therefore, cannot be 
omitted from any complete scheme of 
rating fire danger. In the Northern 
Rocky Mountain scheme wind is given 
almost as much weight as fuel moisture. 

Visibility Range——The distance at which 
small smokes may be detected is a fac- 
tor in fire danger. Visibility conditions 
may be such as to permit seeing small 
smokes 20 miles or more from a lookout, 
or the atmosphere may be so hazy that 
new fires can occur within 1 mile of a 
lookout, yet not be seen. When visibility 
is restricted there is greater danger of 
fires becoming large, more lookout sta- 
tions must be manned, and in dry weath- 
er more men must be sent to every fire 
that escapes quick detection. In the early 
spring, before the average season fire 
control organization is warranted, the 
only action needed may be the placement 
of a few observers at their stations, their 
distribution depending primarily upon 
atmospheric visibility range. 

Fire-Starting Agencies.—Fire danger and 
fire control are, of course, affected by 
the activity of any fire-starting agency. 
Lightning, which causes about 72 per 
cent of the fires in Region One, is there- 


"The fact is recognized that vegetation starts growth earlier and stays green and is a fire re- 


tardent much later in some years than in others. 


A research project is being carried on in an 


‘attempt to determine more accurate vegetative criteria (5). 


—_—- 
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fore brought into the Northern Rocky 
Mountain scheme. 

The fire records show that man does 
not produce peak loads of fires in Region 
One. Consequently this scheme does not 
rate danger higher on week-ends and 
holidays even though there are more 
people in the forests at such times. An 
allowance is made, however, for increased 
danger whenever numerous land-clearing 
fires, permitted by law, are occurring ad- 
jacent to the forest property being pro- 
tected. 

These five factors, date, fuel moisture, 
wind, visibility, and certain fire-starting 
agencies, have therefore been selected as 
the principal variable controls of fire 
danger in Region One. On any mid- 
summer day only one of these may con- 
tribute to fire danger, while the four 
others subtract from it. Or any two 
factors may contribute, while three sub- 
tract. 

In fact, if we distinguish merely be- 
tween two classes, those favorable to high 
danger and those favorable to low fire 
danger, without any regard for the de- 
gree of favoritism, 120 combinations of 
these five factors are possible. Hence 
it is not surprising that forest managers 
have in the past failed to agree when, 
for instance, date and duff or wood mois- 
ture have been conducive to high fire 
danger while humidity, wind, lightning, 
and visibility were favorable to easy for- 
est protection. 


CLasses OF FirE DANGER 


With five factors combining their ef- 
fects or counteracting each other, the 
integration cannot be left to personal 
opinion or judgment. This is especially 
true if large expenditures of funds are 
to be based on the resultant opinion, or 
if the daily opinions are to be combined 
at the end of a fire season into a sea- 
sonal rating to be used in determining 
efficiency of fire control. To rate fire 
danger some method must be used, such 
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as Koppen’s system of classifying cli- 
mates, so that whoever applies the sys- 
tem will arrive at the same result as) 
another using the same basic data. The: 
more numerous the factors, the more es-. 
sential such a system becomes. 

Each significant degree or class of dan- 
ger must then be designated in such a 
manner that all danger reports are con- 
sistent and comparable. There is little: 
consistency and less comparability in: 
designations such as “none, easy, aver- 
age, bad, and very bad” when applied 
by numerous men of different tempera- 
ment and varying observational experi- 
ence. 

The Northern Rocky Mountain scheme: 
divides the total range of danger into 
seven classes. This number was chosen 
because in this region there are at pres- 
ent seven rather definite stages or steps 
in fire control organization. These are 
as follows: 

Class 1. No men need be specially de- 
tailed to fire control. 

Class 2. Fire control stations covering 
heavy slash or active brush-disposal op- 
erations should be manned. A few key 
lookouts also may be manned following 
lightning storms early in the season. 

Class 3. All key detection stations 
should be manned and the limited num- 
ber of guards and smokechasers included 
in the “minimum protective organization” 
should be sent to their stations. 

Class 4. The “average season protec- 
tive organization” should be placed. 

Class 5. The “first overload” positions 
should be filled. 

Class 6. The “second overload” posi- 
tions should be filled. 

Class 7. Every economically justifiable 
step should be taken, including the mo- 
bilization of supplemental overhead, sta- 
tioning crews of firefighters at strategic 
points, and other action specified by the 
Region One fire-control plan for meeting 
the most éxtreme fire danger. 

Actually there is no sharp division 
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between one class of danger and another, 
and in actual practice the fire control 
organization is not expanded suddenly 
from one stage to the next. Perhaps 100 
gradations could be set up, but for all 
practical purposes the present distinction 
of seven classes of danger and seven 
stages of organization are as refined as 
is needed at present. 

In addition to the advantage of cor- 
relating fire control action with degree 
of danger, the numerical scale of one 
to seven serves another very practical 
purpose. Previous to the adoption of 
this scale forest managers had no stand- 
ard terminology whatever for describing 
fire danger. Usually, the more exple- 
tives used, the greater the danger, but 
when expletives had to be eliminated 
the reporting officer often had difficulty 
in specifying extreme and critical condi- 
tions. The provision of a definite scale 
was immediately recognized by field men 
as an aid in describing the status of fire 
danger consistently and understandably. 
It was a material factor in the substitu- 
tion of fire-danger measurements for fire- 
danger “cuesstimates” on the National 
Forests in Region One. 


Fire Dancer Meter DEsIGNED 


The integration of effects of the five 
outstanding factors of fire danger so that 
all of the 120 combinations can be ex- 
pressed on a scale of 1 to 7 requires the 
use of some sort of nomograph, aline- 
ment chart, or slide rule. A simple de- 
vice, called the Harvey exposure meter, 
has long been used for a similar purpose 
in photography, and this idea was used 
in designing a fire danger meter, illus- 
trated in Figure 1. 

This pocket-size cardboard device is 
easily adjusted to register the status of 
each of the six factors of fire danger. 
The, resultant class of danger is then 
indicated on the scale of 1 to 7. Al- 
though this device is complex at first 
glance, its manipulation is not difficult 
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after a few minutes’ practice. It has 
been readily adopted in Region One. 

For best daily and seasonal use a rec- 
ord should be kept to show for each day 
the status of each factor of fire danger 
and the resultant class of danger. Figure 
2 shows the type of chart used in Region 
One for this purpose during 1933, 1934, 
and 1935. The values plotted on this 
chart are the 1935 daily averages for all 
the stations used in this region. An im- 
proved chart has been designed for use 
in 1936. 

With a record of this kind available- 
for a ranger district, a National Forest, 
or an entire Region, the forest manager 
is aware, during the season, of the ex- 
isting status and the current trend of 
each element of danger. The meter 
then shows the fire control organization 
warranted or justified. 

On the 10 fire forests of Region One, 
the measurements of factors are made in 
early May at less than a dozen stations. 
These are at the lower elevations. By 
early July or after the lookouts have 
been placed, as many as 180 lookout, 
smokechaser, and ranger stations measure 
one or more elements of fire danger. Ap- 
proximately 70 stations serve as the ma- 
jor network for the 17 million acres in- 
cluded in these 10 Forests. This repre- 
sents an average of one complete weather 
and inflammability station per 240,000 
acres. During the past three fire seasons 
this distribution has appeared to be 
sufficient to reveal nearly all local dif- 
ferences in danger warranting different 
fire control action. 

At the close of each fire season the 
daily record of fire danger may be used 
to rate the character of any part of the 
season, or of the season as a whole. As 
shown by Figure 2, in July and August, 
1935, there were 0 days of Class 1 dan- 
ger, 2 days of Class 2, 10 days of Class 
3, 22 days of Class 4, 27 days of Class 
5, 1 day of Class 6, and 0 days of Class 
7. Multiplying the number of days by 
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its class value gives a total of 263, which 
divided by the total number of days, 62, 
gives an average danger class of 4.24 for 


this period. 

Other records indicate that the rating 
for the easiest probable July and August 
would be about 2.8, while that for the 
worst probable would be 5.5. Class 2.8, 
therefore, represents zero danger and 5.5 
represents 100 per cent for this period. 
On this scale, the 1935 average of 4.24 
represents 53 per cent of worst probable 
danger. 

This method, therefore, makes it pos- 
sible to express the character of fire 
danger on a percentage basis which is 


FOREST FIRE DANGER METER 


NORTHERN ROCKY MTN. REGION 
SEASONAL FACTOR GACTIVITY OF FIRE STARTING AGENCIES 
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readily understood by boards of direc- 
tors, state legislators, and congressmen 
who are not familiar with, and perhaps 
not interested in, the detailed technique 
of danger measurement. Rating on a 
percentage scale also permits ready com: 
parisons of successive seasons on a Fort 
est, or comparisons between Forests fop 
a particular season. For example, July 
and August rated as 46 per cent of worst 
probable in 1933, 71 per cent in 1934: 
and 53 per cent in 1935. The individual 
National Forests could be likewise com- 
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i Fig. 1—The forest fire danger meter. 

eft: front view. At the top are two slides, ked A i 

and are read through windows in the outside of svathialaen’ se ee 
Right: back view. The dimensions of the folder are 3% inches by 6%4 inches. 
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son as well as intensity, because a four- 
month season rating, say, 50 per cent of 
worst probable may justify greater or- 
ganization costs than a two-month sea- 
son rating 65 or 70 per cent. The rec- 
ords for Region One do not, however, 
as yet include a sufficient variety of sea- 
sons to indicate the best method of in- 
corporating the length-of-season factor. 
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Ratinc Fire Controt EFFIciency 


As an indication of the use of seasonal 
ratings to determine efficiency of fire 
control, Table 1 shows several relation- 
ships that are sometimes overlooked. 

First is the fact that even during the 
most favorable fire seasons some mini- 
mum, $250,000 assumed in this case, must 
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Fig. 2—Type of chart used to record fire danger in ten National Forests in Region One 
during 1935. 
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be expended for the maintenance of fire- 
control facilities and a skeleton fire- 
control force of men. 

Second, as the character of the fire 
season becomes more dangerous the con- 
trol force must be increased proportion- 
ately, or the property will be unduly ex- 
posed to damage. 

Third, the ultimate objective of effi- 
cient fire control is to follow the very 
narrow path between acceptable expendi- 
tures and too risky exposure of the 
property. 

Fourth, as danger increases more lee- 
way should be allowed to compensate for 
those unfavorable catastrophes that so 
often characterize critical seasons. In 
Table 1, a 91 to 100 per cent season al- 
lows a leeway of $1,000,000 in total 
costs plus damage, while a 31 to 40 per 
cent season restricts efficient work to a 
range of only $250,000. The bare mini- 
mum of maintenance costs is acceptable, 
with no allowance for damage, if the 
character of season rates as less than 10 
per cent of worst probable. 


JOURNAL OF FORESTRY 


Fifth, such a scheme definitely specifies 
the maximum total cost plus damage that 
will be accepted as efficient for each 
specific class of season. 

Without some such system of compar- 
ing cost plus loss with character of fire 
danger, efficiency ratings can be at best 
only impartial and thoroughly experi- 
enced judgments. If the judge has in- 
complete information concerning — the 
character of season, if he is unfamiliar 
with fire behavior and fire-control prac- 
tices in the region in question, if he is 
a personal friend or a personal enemy 
of the fire-control manager being judged, 
or if the judge’s health happens to be 
below par at the time, his rating of effi- 
ciency of the work is not likely to be as 
just and impartial as it would be if the 
criteria of efficiency were deliberately 
specified. 

By measuring fire danger and by test- 
ing the relationship of cost-plus-loss to 
character of season, it should be possible 
to produce experience tables similar to 
Table 1 which will permit the rating of 


TABLE 1 
EFFICIENCY OF FIRE CONTROL! 


Character of season 


Per cent of worst probable 


ll PA OL 41 Sl 61 71 81 91 
Total costs plusdamage 10or to to to to to to to to to 
he less 20 30 40 50 60 70 80 90 100 
Efficiency A = Acceptable. E = Excellent 
Dollars 
AMIGO) pe A A E E 
SHB 0) ee ee A A E E 
400.000) ae A A E E Too risky 
BI 000 Mics A A | a 
630,000 5 eee Too costly A A E E 
B00 O00 ieee A A E E 
1,000,000" aS A A E E 
260/000) A A E 
1:600:000 =e A A 
2,000,000 see A 


‘These relationships 
control facilities of a t 
in Region One. 


might apply on a forest area of 25 to 30 million acres requiring fire 
ype and quantity necessary in a region of fire behavior similar to that 
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fire control efficiency by the same prin- 
ciple that life and fire insurance com- 
panies use in judging a human or prop- 
erty risk. These companies could not 
operate for long if they let each of their 
many agents judge each risk on the basis 
of the agent’s limited and very personal 
experience. Such judgment and rating 
should be a procedure inherent in the 
business, not a personal ability of the 
employees. 

By the methods described here it is 
possible to determine the prevailing status 
of fire danger far more accurately than it 
can be estimated, and on this basis to 
adjust the size of the fire control organi- 
zation so that unjustifiable expenses and 
unnecessary losses may be reduced. Later 
it may be possible to rate efficiency of 
‘ fire control much more precisely than is 
possible by personal judgment alone. 
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AN EYE TEST FOR FIRE LOOKOUTS 


By RICHARD E. McARDLE anp GEORGE M. BYRAM? 


U. S. Forest Service 


The eve test described here appears to give reasonably reliable indications of the 

maximum distances at which those taking the test may later see small columns of 

smoke from forest fires, and for this purpose is thought to be superior to the ordinary 
tests for visual acuity. 


lookouts is to look for fires, it is 

customary to require applicants for 
this work to demonstrate their “seeing” 
abilities. Ordinarily this test for quality 
of vision is given indoors, using the fam- 
iliar Snellen test chart with its rows of 
large and small letters. Although the 
Snellen test is satisfactory for the pur- 
pose for which it originally was intended, 
it does not appear to give reliable re- 
sults when testing ability to see smoke of 
small fires at long distances. 

While making studies to determine 
how far lookouts can see the smoke from 
small fires, the need arose for an eye 
test which could be correlated with the 
results of the smoke-distance experiments. 
This new test is given out of doors. over 
a distance of several hundred feet, with 
the observer facing the sun, and thus 
better approximates conditions prevailing 
at lookout stations. Moreover, guessing 
is very nearly eliminated. 

Briefly, the procedure with this “look- 
out eye test” is to determine how far a 
small white spot on a black background 
can be seen. Those who must approach 
closer than 450 feet in order to see this 
white spot probably do not have sufh- 
ciently keen vision to qualify as lookouts. 

The equipment needed is (1) a piece 
of soft wallboard (such as “firtex”) 22x36 


inches, covered on one side with black 


) Took the primary function of fire 


percale or other dull black cloth, and 
(2) a white spot %¢-inch in diameter, 
The white spot can be made by boring 
a 34-inch hole in a small piece of sheet 
metal painted with flat black paint, back- 
ing it with white cloth, and bending two 
edges down over a block of wood about 
54-inch square by 14-inch thick. This 
metal cover can be removed from the 
wood block for replacement of the white 
cloth when it becomes soiled. A needle 
or sharpened brad is fastened to the un- 
der side of the wood block (projecting 
about 14-inch) so that the spot may be 
fastened to or removed from the wall- 
board panel. 

To give a test, select a level place, 
such as a meadow, where an unobstructed 
view may be had for a distance of about 
600 feet north and south. The examiner 
stands at the south end of the test course 
and holds the large black panel about 
shoulder high with the long edge of the 
panel parallel to the ground. The cloth 
side faces north. The test must be given 
while the sun is shining, but the direct 
rays of the sun must not fall on the 
cloth side of the board during the test. 
(The examiner may hold the board in 
the shade of a tree.) The white spot is 
placed on the cloth side of the black 
panel, about 11 inches in from one end 
and midway between the top and bottom 
of the panel. The person to be tested 


"This test was devised while the authors were employed by the Pacific Northwest Forest 


Experiment Station, Portland, Oreg. 
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walks north about 300 feet from the 
examiner, turns, and if he can see the 
white spot from this distance, walks 15 
or 20 feet farther, continuing in this man- 
ner until he can ‘barely distinguish the 
white spot. Here he gives an arm signal 
for a check test. To give the check test— 
i.e., to determine if the lookout applicant 
is at the maximum visibility distance— 
the examiner reverses the black panel (or 
has the lookout turn his back to the 
examiner) and either (1) leaves the white 
spot where it is, (2) moves it to a sim- 
ilar position at the other end of the panel, 
or (3) removes the white spot. He then 
swings the board back to its original 
position facing the man being tested (or 
by a whistle signal notifies him to turn 
around). The lookout applicant then in- 
dicates on which end of the board he 


_ sees the white spot, or signals its absence. 


step forward about 5 feet. 


If incorrect, the examiner motions him to 
He repeats 


this check test a few times until he is 


“ 
; 


limit of his vision. 


” 
; 


satisfied that the observer has reached the 
The distance from 
the examiner to the observer (measured 


; to the nearest 5 feet) is referred to the 


f 


r 


following table to obtain an_ eyesight 
rating. 


Eyesicnht Ratinc SCALE 


(For use in full sunlight) 


; ; : : 
Maximum distance at which 


white spot can be seen Quality of vision 


Feet 
Less than 300 Poor 
305 to 350 Fair 
355 to 450 Average 
455 to 500 Good 
505 to 550 Very good 
Over 550 Exceptional 


Those taking this test should be cau- 
tioned against staring too long at the 
panel; if the white spot is not seen with- 
in a few seconds, it is unlikely that con- 
tinued searching will make it visible. 
The examiner will find that many men 
must be motioned back to greater dis- 
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tances in order to obtain maximum dis- 
tances. Men should be tested one at a 
time. 


For best results the test should be given 
between 9 a. m. and 3 p. m. The sun 
must be shining at the time of the test. 
(On cloudy days the white spot can be 
seen not as far or much farther than 
shown in the rating scale, depending on 
whether the sky is bright or dark.) It 
is important that the examiner keep his 
back to the sun when making the check 
test, for if the direct rays of the sun fall 
on the white spot when reversing the 
board the spot becomes abnormally vis- 
ible and will be seen by the person being 
tested. The black panel is large enough 
not to be appreciably influenced by the 
character of the natural background be- 
hind the examiner, but it is recommended 
that the examiner select a dark back- 
ground. 


This test has been on trial by the For- 
est Service in various parts of the United 
States during the past three years, and 
apparently meets with the approval of 
those using it. The test, however, is not 
to be considered as being in its fina: 
form. Additional work is required to 
check the preliminary indication that the 
relative distance at which the white 
spot can be seen forecasts rather accu- 
rately the maximum distance at which 
small smoke columns will later be seen. 
As data collect, changes may also be re- 
quired in the rating scale, especially the 
derivation of a scale for use during 
cloudy weather. 


Should this kind of eye test prove de- 
sirable, it is suggested that a standard 
test outfit be made by gluing black 
“coverboard” (or black blotting paper 
could be used) on each side of a 22x22- 
inch piece of stiff cardboard and sticking 
a white paper spot (%<-inch diameter) 
in the center of one side of this board. 
The check test would then be made by 
twirling the board and asking the ob- 
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server to signal whether the side with the 
spot or the side without the white spot 


was turned toward him. Additional 
gummed spots could be _ provided for 
The whole 


replacement of soiled ones. 
outfit could be kept in a stout manila 
envelope on which would be printed the 
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rating scale and directions for use. 

No attempt has been made to set uy 
definite standards for acceptance of look 
outs. One Forest Service region, however 
specifies that only men who rate “good” 
or better shall be used as primary look 
outs. 


GOGGLES FOR INCREASING THE EFFICIENCY OF FOREST 
FIRE LOOKOUTS 


By RICHARD E. McARDLE anp GEORGE M. BYRAM? 


U. S. Forest Service 


N the National Forests of Oregon 
() and Washington the peak loads 
for forest fire lookouts come in 

the afternoon hours. An analysis of 11,- 
081 fires shows that 55 per cent of these 
fires started between noon and 6 p. m. 
Of these fires, 5,891 were discovered by 
lookouts; and 56 per cent of the fires 
so discovered were first seen in the after- 
noon hours. Although there is no ex- 
perimental evidence to prove that look- 
outs suffer more from eyestrain in the 
afternoon than during the morning hours, 
it is reasonable to assume (and the state- 
ments of many lookouts tend to verify 
this assumption) that several hours of 
exposure to intense sunlight must pro- 
duce some detrimental effects on the 
quality of vision. If this be true, the 
lookout is least efficient during the after- 
noon, at the very time he should be most 
efficient. Moreover, it has been found 
that about two-thirds of all fires dis- 
covered by lookouts are discovered when 
looking toward the sun. To verify the 
discovery of these fires the lookout is 
obliged to face very intense light, which 
certainly results in additional eyestrain. 
Many lookouts customarily wear tinted 
glasses to reduce eyestrain, and it was 
felt that an investigation in this field 
might indicate what kind of colored 
elasses are best for this purpose. After 
giving careful consideration to several 
devices for lowering the general level of 
light intensity, it seemed that colored 
glasses offered the most feasible oppor- 


tunity to accomplish this purpose. Sub- 
sequent work therefore was devoted to 
the best color, the most suitable density, 
the best shape of lens, and several other 
characteristics which should be consid- 
ered in selecting glare-reducing glasses 
for use by lookouts. 


CoLor 


It was not the purpose of these experi- 
ments to devise glasses which would “cut 
through” haze. No filter has yet been 
found which will absorb the scattered 
light of short wave length (“haze”) with- 
out also. making smoke columns less vis- 
ible. Thus, amber or red filters, though 
ideal for photography because they make 
visible the landscape behind haze, are of 
no value whatever for lookouts because 
bluish fire smoke tends to become in- 
visible when viewed through amber or 
red glass. The only purpose of the ex- 
periments was to find some means of re- 
ducing eyestrain by lowering the whole 
level of light intensity. It was realized 
at the start that the color of glass se- 
lected should not change the natural 
colors of objects or smoke from fires, 
since it is more than likely that lookouts 
will want to put on and take off the 
glasses frequently and distortion of natu- 
ral colors to unusual and unexpected 
shades tends to confuse lookouts. 

Much information on the spectral 
qualities of colored glass is available.’ 
Figure 1 shows the transmission proper- 


1These goggles were developed while the writers were employed by the Pacific Northwest 


Forest Experiment Station, Portland, Oreg. 


2Some of the best and most concise sources of information on the light transmission prop- 


erties of colored glass are in the publications of W. W. Coblentz of the 


U. S. Bureau of 


Standards. Especially recommended is his article on “The transmission properties of tinted 
lenses” appearing in the American Journal of Ophthalmology, 15: 932-941, October, 1932. 
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ties of glass of various colors.* The 
heavy lines show the amount of light 
transmitted in various parts of the spec- 
trum. Thus, window glass lets through 
about an equal amount of each part of 
the spectrum, approximately 91 per cent 
of the violet, blue, green, etc. For this 
reason objects viewed through window 
glass appear ‘in their natural colors. 
Blue glass, however, transmits light from 
the blue end of the spectrum but tends to 
stop light from the red end, and this gives 
a blue cast to all objects viewed through 
this glass, red and yellow objects espe- 
cially becoming dark when seen through 
blue glass. Amber glass absorbs light 
from the blue end of the spectrum but 
lets through light from the red end. A 
blue sky appears almost white, and blue 
fire smoke may be so greatly lightened as 
virtually to disappear when viewed 
through deep amber glass. Smoked glass 
transmits light from various parts of the 
spectrum in nearly equal amounts, behav- 
ing very much like window glass in this 
respect, and hence does not appreciably 
change the natural colors of objects 
viewed through it. A neutral shade, such 
as smoked, therefore, is the best color for 


Sees szzsgs 


7 
4 


s 8 


Light Transtntted- Percent 


Bue 


Weave Leng?/— Milunicrans 


1.—Light transmission qualities of 
glasses of different colors. 


Fig. sun 
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use by lookouts because it reduces the 
amount of light reaching the eye, but 
does not greatly change the natural colors 
in the landscape. 

Before deciding definitely on any one 
color, field tests were made from several 
lookout stations and small columns ot 
smoke were viewed through many glasses 
in addition to the four shown in Figure 
1. These tests confirmed the results ob: 
tained in the laboratory and showed that 
smoked glass was the best color to use: 
It seemed to the investigators that smokec 
glass had a slight tendency to absork 
haze, but no noticeable decrease in visi. 
bility of small smoke columns was ob: 
served. 


DENSITY 


The best density of smoked glasses fox 
lookout use was determined by actual 
field tests from lookout stations and by 
lookouts who experimented with smokec 
glasses of different densities. It was de: 
sired to recommend a glass dense enough 
to really protect the eyes and yet not sc 
dense as to decrease visibility of smoke 
columns from fires or be uncomfortable 
to the lookout. Individuals vary greatly 
in their ability to withstand glare. A 
glass which transmits 30 per cent of the 
visible radiation will seem to be too dark 
to some people, and much too light te 
others. Moreover, glasses for use inside 
a lookout house can be less dense than 
those used on open towers. Awnings or 
lookout houses still further decrease the 
intensity of light reaching the interior o! 
the houses, and if lookout houses are 
equipped with shutter awnings, lookout: 
can use a glass less dense than other 
wise would be required. In a _ semi 
desert region, where surrounding object: 
are so light colored as to reflect strongl: 


*The curves shown in Figure 1 are based on data obtained by the authors in the physic 


laboratories at Reed College, Portland, Ore. 
from a large group of sun glasses furnished 
The smoked glass is a special density made 


The amber and blue glasses were selected as typica 
by the _local wholesale dealer in optical supplies 
for this study by the American Optical Company. 
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and there is much bright sunshine, the 
lookout needs darker glasses than would 
be desirable in a heavily timbered lo- 
eality where less sunlight is reflected. 
And, among other things, the interior 
painting of lookout houses (whether light 
or dark) plays a large part in determin- 
ing the best density for use in the look- 
out’s glasses. 

The glass finally selected transmits 
about 26 per cent of the visible radiation 
(see Fig. 1-D). This glass appears to 
be fairly well adapted to the great ma- 
jority of lookouts in Washington and Ore- 
gon when used inside lookout houses 
equipped with shutter awnings. For 
lookouts occupying open towers, or ex- 
posed to intense sunlight, glasses trans- 
mitting from 15 to 20 per cent of the 


visible radiation are needed.* 


The question has been asked whether 
or not a person wearing dark glasses of 


the kind described would injure his eyes 


bright sunlight. 


by suddenly removing his glasses in 
Eye specialists have as- 


sured the writers that there would be no 


7 


More danger of this than might occur 
from moving from a dark room into 


bright sunlight. A person who had been 


wearing the glasses probably would feel 


somewhat blinded for a few moments, 
but his eyesight would not be injured 


as a result of wearing dark glasses. 


SHAPE OF LENS 


After considerable experimentation and 
consultation with many lookouts, it was 
decided that the best shape for these 


lookout glasses is the so-called “sport” 


type, 


the lenses of which are _pear- 


shaped. Large round lenses would also 


? 


, 


be satisfactory in many instances. Round 
lenses, however, admit considerable light 
from the side and increase glare by re- 
flection of side light when the lookout 


‘For protection from the very intense glare 


‘transmitting only 10 to 15 per cent of the visi 
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has his back to the sun. Pear-shaped 
lenses of the type selected are hinged at 
the nose piece, and by fitting closely to 
the head prevent side glare. Large lenses 
also are desirable because they eliminate 
the necessity for purchasing several sizes 
of goggles to fit different individuals. 
The pear-shaped type of goggle has the 
disadvantage of being somewhat hot. to 
wear, as air circulation is impeded. 

The frames of the goggles should be of 
noncorroding metal or other material. 
The bows must be easily adjustable with- 
out the use of tools to fit different indi- 
viduals. The nose piece should be broad 
enough to lighten the pressure of the 
goggles on the wearer’s nose, and pref- 
erably should be fitted with a removable 
felt or rubber pad. A metal carrying 
case is a necessity. 


OpTicaAL QuaLiITy oF LENSES 


Optically correct lenses are absolutely 
essential. It is a mystery why apparently 
well-informed people who would not 
think of purchasing ordinary reading 
glasses from the corner drug store or the 
“five and ten” seem to have no hesitation 
whatever in buying sun glasses without 
knowing anything of the type of lens they 
are getting. Perhaps this is because they 
do not realize that the lenses of sun 
glasses are actually lenses, although 
pressed instead of ground to concave 
form. Among the hundreds of “cheap” 
sun glasses examined by the writers were 
several that had one lens adapted to far- 
sighted persons and the other lens of the 
near-sighted type. All of these pressed 
glasses twist the eye muscles slightly and 
oblige the eye to assume abnormal posi- 
tions. Eye fatigue naturally results, and 
the very purpose for which sun glasses 
are worn is thus defeated. Figure 2, 
traced from actual photographs made 


encountered in automobile driving, glasses 


ble radiation should be worn. 


800 


through the “corner drug store” type of 
sun glass, illustrates (distortion magni- 
fied) the distortion caused by inexpensive 
sun glasses.° 


HarMFUL Rays 


There appears to be considerable ad- 
vertising activity on the part of various 
optical goods manufacturers concerning 
so-called harmful light rays. One com- 
pany, for example, emphasizes that its 
special sun glass transmits all radiation 
and implies that sun glasses of rival con- 
cerns which do not transmit ultra-violet 
light are likely to be “habit forming.” 
Other concerns retaliate by urging the 
public to protect its eyes from “injurious 
ultra-violet light.” Opthalmologists have 
not yet determined that it is advisable to 
exclude from the eye the ultra-violet in 
sunlight, and the majority seem to feel 
quite definitely that there is no reason 
to believe it should be excluded. Most 
reflecting surfaces, except snow and water, 
according to Coblentz,® absorb a much 
greater amount of the ultra-violet than 
the visible rays, and if sunlight is the 
only light source protective measures 
should be concerned mainly with the 
glare produced by visible light and not 


Fig. 2.—A, crown glass optically finished to 
eliminate distortion; B, pressed glass. (From 
photographs.) 


“If the uncorrected type of sun glasses 


concave lenses of very thick glass. 


°Coblentz, W. W. Glasses for 
593-594. 1930. 


protecting the eye from glare. 
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with the presence of ultra-violet radia-- 
tion. (If there is an exceptional amount! 
of ultra-violet radiation, as in arc weld-- 
ing, which shines directly into the eye, , 
special protection against ultra-violet radi- | 
ation is needed.) 

As a matter of fact, ordinary colorless | 
eye glasses shut out ultra-violet radiation 
below about 320 millimicrons and trans- 
mit only a very narrow band of ultra- 
violet rays. Use of a special glass to 
stop transmission of the relatively in- 
significant amount of ultra-violet radia- 
tion not kept out by ordinary glass prob- 
ably is not necessary. Since ordinary 
blue print paper is “printed” chiefly by 
ultra-violet radiation, a very simple test 
can be made to prove or disprove that 
any particular glass stops the ultra-violet 
rays. Simply place a penny, a piece of 
ordinary window glass, and the supposed- 
ly ultra-violet-proof glass on a_ small 
piece of blue print paper, and after ex- 
posing for a few seconds to intense sun- 
light wash in the usual manner. The 
paper under the penny will be white, 
because no ultra-violet rays reached that 
spot; the paper underneath the window 
glass will be blue, because it transmits 
a narrow band of ultra-violet immedi- 
ately below the violet; and the paper 
underneath the other glass will be white 
or blue depending on whether or not it 
transmits a narrow band of ultra-violet 
radiation like the window glass or stops 
it as does the penny. Smoked glass’ 
treated in this way results in a partially 
printed spot on the paper, indicating that 
this glass does not transmit quite as 
much ultra-violet radiation as ordinary 
window glass. 

The possibility that infra-red radiation 
might be injurious to the eyes was not 


r must be purchased, select flat lenses, or if these are 
not available the “sport” type with pear-shaped, thin-glass lenses. : 


is less distortion and it is easier for the purchaser to detect distor 


In these types there generally 
tion than in sun glasses having 
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GOGGLES FOR FIRE LOOKOUTS 


investigated. These are the heat waves, 
and there is no particular reason to be- 
lieve that the eyes should be protected 
from them under the conditions encoun- 
tered by fire lookouts. 


Bip SPECIFICATIONS 


Goggles Glare Reducing—To be made 
of crown glass, optically finished to elim- 
inate all distortion. Glass to be of neu- 
tral tint, giving approximately constant 
absorption for all visible radiation. 
(There must not be a deep selective ab- 
sorption band within the visible range of 
the spectrum.) “Smoked” glass such as 
is used in the “Autoglas” manufactured 
by the American Optical Company will 
meet these specifications for neutral tint. 
The transmission of visible radiation to 
be from 20 to 30 per cent; the two 
lenses in one pair of goggles must trans- 
mit approximately the same amount of 
light, not varying in this respect more 
than 4 per cent. The lenses and frames 
to be of the pear-shaped (“sport”) type, 
approximately 244 inches in greatest 
width and 25% inches in greatest length. 
The frames are to be of noncorroding 
metal; quotations must specify material 
used. The bows are to be flexible and 
easily adjustable without tools to indi- 
viduals requirements. Goggles must be 
hinged at the bridge to permit adjustment 
to individual requirements for fitting. A 
broad, comfortable nose rest shall be 
provided. Each pair of goggles to be 
provided with a metal case to reduce 
possibility of breakage. Bidder to sub- 
mit sample goggles with quotation. 


RESULTS 


More than 500 pairs of these glasses 
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were purchased from the American Opti- 
cal Company and have been used by fire 
lookouts in the National Forests of Ore- 
gon and Washington since the summer 
of 1933. The goggles cost $2.17 each 
in lots of one hundred; the retail price 
is $3.50 per pair. Experience with the 
goggles to date seems to be uniformly 
satisfactory, only about 1 per cent of 
the lookouts objecting to their use. Prac- 
tically all of the lookouts have welcomed 
them, and report that the shape, color, 
and density are wholly satisfactory and 
that the gogeles are a worthwhile piece 
of equipment for fire lookouts. Many 
lookouts also claim that small columns 
of smoke can be seen at greater distances 
when wearing the goggles than with the 
unaided eye. It is fully realized that eye- 
glasses are extremely personal equipment, 
and their use and value is subject to con- 
siderable difference of opinion on _ the 
part of different individuals. It is doubt- 
ful if it would be wise to insist on their 
use by lookouts who do not care to wear 
sun glasses, but men who do want them 
should be equipped with _first-quality 
glasses. Since these men are stationed 
on lookout points to obtain information 
through use of their eyes, they should 
have all possible aid and protection for 
their eyes. They should not be per- 
mitted to use inferior sun glasses. 


In conclusion, if lookouts cannot be 
provided with first-quality sun glasses, 
they will find that wearing a sun visor 
will materially reduce eyestrain. Such a 
visor (or hat with a broad brim) also 
is necessary when wearing sun glasses 
out of doors, for if the glasses are dusty 
and direct sunlight falls on them vision 
will be impeded rather than helped. 


SOME VISIBILITY FACTORS CONTROLLING THE EFFICIENT 
LOCATION AND OPERATION OF FOREST FIRE 
LOOKOUT STATIONS 


By RICHARD E. McARDLE 


U. S. Forest Service 


fires must be discovered in the in- 

cipient stage if fire suppression costs 
and first losses are to be kept at a mini- 
mum. For many areas the lookout sys- 
tem is cheaper and more effective than 
other methods of fire detection. Exten- 
sive lookout systems such as are required 
on most National Forests necessitate 
large expenditures for lookout houses, 
towers, roads, trails, telephone _ lines, 
salaries, and maintenance, and _ returns 
commensurate with these investments can 
be obtained only if the lookout stations 
are properly placed. 


The proper placement of lookout sta- 
tions requires that they should be located 
so that lookouts have direct views of 
areas where fires are most likely to occur. 
This can be accomplished by a study of 
statistics on fire occurrence and the prep- 
aration of “seen area” maps showing the 
areas directly visible from various ob- 
servation points. Different combinations 
of these maps are made until a combina- 
tion of observation points is found which 
gives maximum “coverage” at least ex- 
pense for detection. This planning work 
cannot be completed, however, without 
definite information on the maximum dis- 
tance at which the smoke of small fires 
is visible. For although a lookout is 
placed so as to have a direct view of 
areas where fires are likely to start, he 
still may fail to discover fires in the 


le IS now well established that forest 


incipient stage simply because he is too: 
far from the areas to see smoke columns: 
when fires are small and more easily: 
and cheaply controlled. If, however, 
stations are very closely spaced, detection: 
costs become unreasonably large. Hence: 
information on visibility factors and the: 
maximum “safe” range of visibility plays: 
an important part in effecting a balance 
between economy of fire detection and 
economy of control. 

Although these studies were made pri- 
marily for use in Washington and Ore- 
gon, they are fundamental in character 
and the principles established should be 
applicable in other forest regions. 


SoME FUNDAMENTAL ASPECTS OF DISTANCE 
OF VISIBILITY OF SMOKE CoLUMNS 


There are many physiological and psy- 
chological factors, such as experience, 
attention to business, interest, fatigue, 
and visual acuity, that affect the quality 
of a lookout’s performance in detecting 
fires. These factors are personal, in- 
timately related to the peculiarities of 
lookouts as individuals, and vary con- 
siderably between different men. 

There also are physical factors external 
to the lookout that influence the distance 
of visibility of small columns of smoke. 
Some of these are: 

Atmospheric conditions, _ particularly 
haze brightness and lack of transparency 
of the air. 


_ ‘Formerly in_charge of forest fire research at the Pacific Northwest Forest Experiment Sta: 
tion, Portland, Oreg., where these studies were made. The author acknowledges the assistance 
received from a large number of Forest Service employees, particular mention being due George 


M. Byram. 
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VISIBILITY FACTORS 


Intrinsic brightness of backgrounds. 

Position of the sun with respect to 
smoke columns as viewed by lookout. 

Size of smoke columns. 

Cloudiness of the sky. 

Shadows in valleys and canyons when 
the sun is low. 

The maximum distance at which small 
smoke columns can be seen is, therefore, 
controlled by a number of factors. The 
important physical factors external to 
the lookout are (for any one size of 
smoke column in sunlight): atmospheric 
conditions, backgrounds, and position of 
the sun. These three factors are so close- 
ly related and their influences so intimate- 
ly interwoven that they must be discussed 
more or less simultaneously. 

Particles of water or of solids such as 
dust and smoke in the air decrease its 
transparency or clearness, and create a 
condition commonly referred to as “haze”. 
There is always some “haze” in the air, 
and even on the clearest days each mile 
of the lower atmosphere absorbs and 
scatters 3 or 4 per cent of the light 
traveling through it. That the amount 
or density of haze has a marked influence 
on the distance at which smoke columns 
can be seen is recognized by everyone 
who has compared visibility of distant 
objects on clear days with visibility on 
days when the air has a large amount of 
‘smoke or dust particles. The actual 
density of the haze varies through a 
rather wide range, but even small changes 
in density of the haze produce surprising- 
ly large changes in the distance at which 
small smoke columns can be seen. Small 
or even moderate changes in haze den- 
sity are very difficult to detect without 
instrumental aid, and generally go un- 
noticed by lookouts. 

The more nearly the observer faces the 
sun, the more light is reflected to the 
observer and the brighter the haze be- 
comes. Haze brightness almost invaria- 
bly is confused by lookouts with haze 
density; it is commonly assumed that 
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bright haze means dense haze and there- 
fore decreased visibility. For this reason, 
lookouts usually estimate more haze and 
consequently shorter visibility distances 
toward the sun than away from the sun. 

The brightness of the smoke column 
likewise changes as the position of the 
sun changes. Figure 1 illustrates the 
results of a laboratory experiment made 
in 1932, in the early stages of this study, 
to determine how the brightness of a 
smoke column varies according to size 
of the angle between sun, smoke column, 
and observer. It will be noticed that 
much more light is reflected to the ob- 
server (and the smoke column therefore 
appears to be brighter) when this angle 
is small—that is, when the observer must 
face the sun to see the smoke column. 
This effect can be observed out-of-doors 
in early morning or late afternoon on 
any day when the sun is shining and 
smoke columns are visible toward and 
away from the sun. 

Contrary to popular opinion, the max- 
imum distance at which small columns 
of smoke can be seen is influenced more 
by the contrast in brightness between the 
smoke and its background than by 
the color contrast. Except for short dis- 
tances in unusually clear weather, the 
background is composed of haze which 
has about the same color as the smoke 
column itself. The color of the back- 
ground is important chiefly for its effect 
on relative brightness of the background. 
For example, a field of yellow-green 
grass is 8 times brighter than the dark 
green foliage of a mature Douglas fir 
forest; barkless, sunbleached snags are 
7 times, bracken fern 3 to 4 times, lodge- 
pole pine 2 times, and ponderosa pine 
1% times brighter than Douglas fir. The 
amount of contrast between a distant 
small column of smoke and its back- 
ground depends on the brightness of the 
background, the brightness of the smoke 
column itself, and the brightness of the 
haze between the observer and the smoke 
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column. Lack of space prohibits giving depended ‘on to discover smoke from 
a more detailed account of how these small fires. S | 
several factors interact to increase or de- Visibility distances were determined: 
crease the distance at which a small col- by sending up smoke columns (of ap- 
umn of smoke can be seen, but a com- proximately constant size) at progres+ 
plete account has been prepared and sively greater distances from a lookout 
may be consulted elsewhere.” point until an observer stationed on thati 
point could just barely see the smoke 
column.2 When this distance of maxi-i 
mum visibility was reached, the observer: 
made instrumental measurements of thet 

The term “visibility distance” was various physical factors previously de- 
coined to express concisely the maximum  scribed.* During the course of the study 
distance at which lookouts can safely be a dozen or more regularly established 


Tue SAFE Limit OF VISIBILITY FOR 
SMALL SMOKE COLUMNS IN SUNLIGHT 


"Byram, George M. Physical factors affecting the visibility of small smoke columns. Manu- 
script Report, Pacific Northwest Forest Experiment Station, Portland, Oreg., August 1, 1935. 


®The smoke columns were produced by specially constructed smoke pots. These smoke 
pots burned for about 5 minutes and produced smoke columns of nearly constant and equal! 
volume and closely approximating in color the smoke of actual fires. The officials in charge of 
fire detection planning had stipulated that information on visibility distances was wanted for a 
fire which could barely be seen under optimum conditions at a distance of 15 miles. The size 
of the smoke column was adjusted (by changing the size of the smoke pot) until this re- 
quirement was met. A single smoke column was approximately equal to that produced by a 
fire covering about 10 by 20 feet in Douglas fir or ponderosa pine duff on a dry midsummer 
day. Actually, this size of smoke column can be seen (in very clear weather) at 16% miles 
by lookouts having exceptional eyesight; it was necessary, however, to plan the studies for per- 
sons having the poorest quality of eyesight likely to be acceptable for lookout duty. For these 
men, 15 miles is about the limit of visibility under the best conditions for the size of smoke 
column used in this study. 


Fire control executives will be interested in knowing how this size of fire compares with the 
size of fire ordinarily picked up by lookouts. Size of fire on discovery as shown on the fire 
reports admittedly is a guess if the fires are discovered by lookouts, but it is evident from the 
records that attempts are made to harmonize the estimates made by lookouts with what the 
fireman actually finds when he reaches the fire. For whatever they may be worth, the table 
below gives the results of an analysis of 3,000 fires discovered by National Forest lookouts in 
Washington and Oregon during the 5-year period 1928-32. 

Per cent of total 


Size of fire when discovered number of fires 
Less sthan504 sq ic ft). ae ee 24 
ole toy 500 sq ft; eo el ee eee 14 4 
o0L “to -5,000ksq. ft: [oS ee ee 21 
% to #3 acre pe iz 
Y% to % acre 10 
% to % acre 5 
%4 to 1 acre 6 
Larger than 1 acre 8 
100 


“Byram, George M. Visibility photometers for measuring atmospheric transparency. Jour 
Optical Soc. Amer., 25:388-392, December, 1935. The “haze meter” also described in this article 
was developed at a later date for use by lookouts. is not the instrument used in this experi 
mental work, and is not suitable for such work without using certain correction factors. (The 
haze meter is based on maximum visibility distance when the background is 60 per cent a: 
bright as the horizon in the same direction; actually this figure varies from about 50 to abou 
90 per cent, depending on the distance of the smoke from the observer. Moreover, as a safety 


factor, the haze meter has been designed so as to show maximum visibility distances 30 per 
cent less than true maxima.) ‘ 


VISIBILITY FACTORS 


lookout stations or similar observation 
points were occupied and tests were 
made under a wide variety of physical 
conditions characteristic of Washington 
and Oregon. 


It would require a very large number 
of empirical tests to obtain reliable 
curves on visibility limits for all the im- 
portant combinations of the constantly 
changing, closely correlated physical fac- 
tors that influence visibility distance. 
This investigation originally attempted 
such empirical observations, but in the 
line of attack reported here all previous 
concepts were abandoned and _ efforts 
concentrated on learning the fundamental 
principles controlling the visibility lim- 
its. These principles were found and 
their relationships with each other in- 
vestigated. Knowing these basic princi- 
ples, it is a simple matter to determine 
the safe limits of visibility for almost 
any given combination of the physical 
factors controlling visibility. 

For use in fire detection planning, de- 
tailed tables of visibility distance were 
prepared for many special combinations 
of these factors. For general use where 
considerable detail is not required, Table 
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Fig. 1—(A) Brightness of a small smoke col- 
umn as influenced by size of angle between ob- 
server and the source of illumination. (Data 
obtained with photronic cell in laboratory ex- 
periments.) (B) Brightness of horizon reduced 
‘to same units as curve A. (Data obtained 
photometrically under actual field conditions. ) 
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1 and Figures 2 and 3 give a sufficiently 
accurate picture of visibility distances 
for a definite size of smoke column in 
sunlight as influenced by the three most 
important physical factors. Table 1 
shows only the two maximum “radii” 
of the closed visibility curves, because 
it was found that these curves are nearly 
circular and for all practical purposes 
may be assumed to be circular. To re- 
construct the curves from the data given 
in Table 1, simply describe a circle hav- 
ing a radius equal to one-half the sum 
of the two maximum radii, then place 
the observation point to agree with the 
two maximum radii. 


The interlocking character of three 
important visibility factors is illustrated 
by Figures 2 and 3. Even a casual 
glance at these figures will show that 
atmospheric conditions, backgrounds, and 
sun position all work in unison to pro- 
duce striking variations in visibility dis- 
tance, which should -be taken into ac- 
count in fire detection planning and in 
the operation of lookout stations after 
establishment. 

In Figure 2, representing very clear 
atmospheric conditions, the atmospheric 
factor is held constant to simplify illus- 
tration of the influence of the other two 
factors. Comparing the two pairs of 
circles, it can be seen, first, that irre- 
spective of sun position the largest cir- 
cles are for the darker backgrounds (see 
also Table 1); indicating that smoke 
columns can be seen farther against dark 
than against light (i. e., brighter) back- 
grounds. Second, it will be noticed that 
sun position has a very pronounced ef- 
fect on visibility distance if the smoke 
columns appear against light back- 
erounds (the circles are “off center”) 
but has little effect on visibility distance 
if the smoke appears before a dark 
background. Against dark backgrounds, 
smoke columns can be seen about as far 
when looking away from the sun as when 
the observer must face the sun to see the 
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smoke columns. But against light back- 
grounds the smoke columns can be seen 
as much as 5 miles farther when they 
appear toward the sun than when the 
observer has the sun at his back. This 
is a direct result of the brightness con- 
trast to which reference already has been 
made. 

Likewise in Figure 3, which represents 
a hazy day, the same two results again 
are apparent. Moreover, comparison of 
Figure 3 with Figure 2 shows the in- 
fluence of atmospheric conditions on visi- 
bility distance when sun position and 
backgrounds are held constant. That is, 
the more dense the haze is, the shorter 
the distance at which smoke columns can 
be seen (the circles of Fig. 3 are smaller 
than those of Fig. 2). Figure 3 does 
not represent the worst possible atmos- 
pheric conditions; on the contrary, it 
shows a condition which apparently oc- 
curs in Washington and Oregon at 
rather frequent intervals during every 
fire season. 

Mention has been made that although 
the curves of safe limit of visibility are 
approximately circular, the centers are 
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displaced so that the longer radii are 
toward the sun. This is not a coinci- 
dence. Small columns of smoke actually 
can be seen farther when the observer 
faces the sun than when he has the sun 
at his back.’ This finding is contrary to 
popular opinion, but is fully substan- 
tiated by theoretical analysis of the fun- 
damental principles involved, by labora- 
tory tests, by a large amount of experi- 
mental work with smoke columns in the | 
field, and by comprehensive analysis of | 
fire records. 

It was thought, however, that even 
though small smoke columns can be seen 
when facing the sun, it still was probable | 
that, because of the intense and disagree- 
able glare which must be faced, lookouts | 
probably do not discover many fires in 
the sector toward the sun. Thus the end 
result would be the same, and seen area 
maps obviously should be made with the 
shorter radii toward the sun. To obtain 
more definite information on this point, 
the records of 2,647 fires each less than 
one-half acre in size on discovery by 
lookouts were studied to determine the 
proportionate number of fires discovered 


TABLE 1. 
APPROXIMATE VISIBILITY DISTANCES FOR A STANDARD SIZE OF SMOKE COLUMN (IN FULL SUN- 
LIGHT) DURING THE PERIOD MAY 21 TO SEPTEMBER 30 IN LATITUDES FROM 41 TO 49 DEGREES NORTH 


; Moderetely 
Type of background Very clear day clear day Hazy day Very hazy day 
8 a: m. or 8 a. m. or 8 a. m. or 8 a. m. or 
Noon 4p.m. Noon 4p.m. Noon 4p.m. Noon 4p. m. 
ones Miles Miles Miles Miles Miles Miles Miles Miles 
(Ponderosa pine and 14% 15 ll 11% 8 8 5 5 
Douglas fir forests). 14 14 Y, ly, / 
Han: 10% 10% 7% 7% 5 5 
(Vine maple, green 
Sgaea aie and light- 14 14% 10% 1l 7% 8 5 3 
colored brush) —.. 12 11y < rV; 
eens % 9 9 6% 6% 4% 4 
(Snag areas and dry 13 14 10 11 7 7 4 
grass lands) —__. 9% 9 7% 7 5% Abs au 


j ‘Each pair of figures represents the visibility distance toward the sun (in _ italics) 
and away from the sun ( in roman figures). The solar azimuth used in plotting the afternoon and 
morning visibility distances in Figures 2 and 3 is 76 degrees from the south. 
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5 . . . , 
The writer first observed this in the summer of 1932, but does not know whether or not 
that is the first time this fact has been recognized. 


the sun. 


VISIBILITY FACTORS 


in various sectors toward and away from 
the sun. It was found (Table 2) that 
63 per cent of the fires discovered by 
lookouts were in a 180-degree sector 
facing the sun, and 37 per cent in a cor- 
responding opposite sector of 180 de- 
grees away from the sun. (Irrespective 
of time of day, 23 per cent of all fires 
were discovered within 30 degrees of a 
direct line to the sun.) It also was 
found in these analyses that the average 
distance of fire discovery was 9.4 miles 
when the lookout faced the sun and 8.5 
miles, or 1 mile less, when he had the 
sun at his back. The average (estimated) 
size of fire on discovery was 3,746 
square feet toward the sun, and about 
the same, 3,738 square feet away from 
This experience record bears 
out the statement that more fires are dis- 
covered when lookouts face the sun than 
when they have the sun at their backs. 
Table 3, based on another study of 
2,865 fires discovered by over 400 look- 
outs, shows that 64 per cent of all fires 
discovered between 4 a. m. and noon lie 
to the east of the lookout. Conversely, 
during the afternoon hours, from noon to 
8 p. m., 66 per cent of all fires were 
discovered west of the lookouts. For any 
one lookout this relationship may not 
hold, because most lookouts are placed 


MILES 


DARK BACKGROUNDS LIGHT BACKGROUNDS 


Fig. 2.—Maximum visibility distance of small 


smoke columns on very clear days. (See Table 
1.) For lookouts with good eyesight. Sun 
position at 4 p.m. is indicated. Corresponding 
curve and sun position for 8 a.m. would be the 
mirror image of curve for 4 p.m. In field tests 
on which these curves are based, smoke col- 
umns were in full sunlight; period covered by 


these particular curves is May 21 to September 


30 in latitudes 41 to 49 degrees north. 


807 


to view certain areas where fires are 
prevalent and a majority of the fires 
necessarily must be in one general di- 
rection from the lookout. But as this 
tabulation is based on the experience 
record of more than 400 different look- 
outs, any characteristics peculiar to in- 
dividual lookouts are ironed out. For a 
composite lookout of this kind, fires 
should occur more or less uniformly all 
around the lookout if sun position exerts 
no influence on fire discovery. Since, as 
shown by Table 3, two-thirds of all fires 
discovered by lookouts during the morn- 
ing hours consistently lie east of the 
lookouts and during the afternoon west 
of the lookouts, it is evident that sun 
position does affect fire discovery. 

The experience record thus shows 
conclusively that although it may be 
more disagreeable to search for fires 
when facing the sun, lookouts do dis- 
cover almost twice as many fires when 
looking toward the sun. ‘Fhe very much 
larger proportion of fires discovered to- 
ward the sun perhaps could be attributed 
to greater care on the part of the look- 
outs in searching for fires when facing 
the disagreeable glare in that direction, 
but the more logical conclusion is that 
smoke columns are more visible toward 


TABLE 2 


INFLUENCE OF SUN POSITION ON FIRE DETECTION 
BY LOOKOUTS 


Horizontal angle 
between fire, 


lookout, and sun* Fires discovered 


Degrees Number Per cent 
0—30 599 23 
30—60 573 De 
60—90 504 19 

— 63 
90—120 364 14 
120—150 301 ili 
150—180 306 Wit 

— — 37 

2,647 = 

100 


1Effect of vertical angle, or sun’s altitude, 
also was investigated. More fires apparently 
are discovered at longer distances when looking 
toward a low sun than toward a high sun. 
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the sun. If lookouts will use smoked 
glasses to alleviate the discomfort of 
looking toward the sun, it is likely that 
the proportion of fires discovered in the 
sun sector will increase. 

These facts can be put to very practi- 
cal use. For fire detection work, both 
in planning lookout systems and later in 
obtaining maximum efficiency of opera- 
tion, maps are prepared showing the 
areas directly visible from individual ob- 
servation points. For the National For- 
ests in Washington and Oregon these 
“seen area” maps are circular, with the 
observation point located at the exact 
center of the circle. The primary look- 
out system is based on a 15-mile radius 
of visibility, and another system based 
on an 8-mile radius of visibility also is 
planned for to fill in between the more 
widely spaced lookouts when visibility 
conditions are poor and fires cannot be 
discovered in the incipient stage from 
more distant points. Figure 2 represents 
visibility conditions to correspond with 
the 15-mile maps, and Figure 3 similarly 
shows how the two most important visi- 
bility factors operate to change the safe 
limit of visibility to a maximum of 8 
miles. The seen area maps show only 
the land surface directly visible from 
lookout points. Visibility distance maps 
such as Figures 2 and 3 show the maxi- 
mum distance at which the seen area 
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maps are truly reliable under given con- 
ditions. Hence the two kinds of maps; 
must be used simultaneously, superim- 
posing one on the other. 

The seen area maps may be used with- 
out modification if the backgrounds are: 
timbered, that is, are dark, for the visi- 
bility distance charts show no reduction 
in visibility distance for dark back- 
grounds and indicate no change from the 
true-centered circle likely to result from 
sun position. When, however, the back- 
ground in any given direction from the 
lookout is lighter than a timber back- 
ground, some allowance must be made in 
applying the seen area maps if the look- 
out is expected to discover the small 
size of fire previously described. The 
size of this allowance will depend on the: 
kind of background and on the position 
of the sun as illustrated in Figures 2 
and 3. 

The forest officer charged with fire de- 
tection planning and subsequent opera- 
tion of the lookout system must decide 
for himself, with the aid of the expe- 
rience record for each forest, when fires 
are likely to “smoke up” in the terri- 
tory most needed to be covered by any 
given lookout. On this decision rests 
the application of the visibility informa- 
tion presented in Figures 2 and 3. If, 
for example, it is decided that in a cer- 
tain area where fires are most prevalent 


TABLE 3 


DIRECTION OF FIRES FROM LOOKOUTS COMPARED WITH TIME OF DAY WHEN DISCOVERED 


East of lookouts 


West of lookouts 


Time of day when (azimuth to fire (azimuth to fire Basis: Number of 
discovered 0-180° from north) 180-360° from north) fires 
Per cent Per cent No. PB 
4—6 a.m. 2 38 83 “100 4 
6—8 a.m. 74 26 194. 100 
8—10 a.m 68 32 267 100 
10==noon he eee. 55 45 335 100 
— 64 — 36 
Noon—2 p.m. —.—._ 36 64 571 100 
245 pine ee. 35 65 656 100 
4— 6p mae 29 71 500 100 
68. Dime = 38 62 259 100 
— 34 — 66 — 
2,865 


For lookouts with good eyesight. 
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they are likely to show up in late after- 
noon, the forest officer has two choices: 
(1) reduce the effective distance of the 
seen area map if the lookout chosen to 
detect these fires must look away from 
the sun to see the smoke columns, or (2) 
use approximately the full distance 
shown in the seen area map if the look- 
out must face the sun to detect the fires. 
Both of these considerations will be more 


. or less modified according to the type of 


background against which the lookout 
will view the smoke columns. If the 
background is dark green timber, the full 
distance of the seen area map can safely 
be used in any direction, independent of 
sun position. If the background is very 
light, such as is characteristic of snag 
areas and grasslands, the lookout must 
be located within 14 miles of the criti- 
cal area if he has the sun at his back 
when fires begin to smoke up. (See 
Table 1 and Fig. 2.) This is for clear 
weather. The “hazy day” figures in 
Table 1 and Figure 3 show correspond- 
ing reductions which must be applied to 
the seen area maps when planning the 


secondary lookout system based on a 


maximum visibility distance of 8 miles. 


VisisiLity DistTANcES WHEN THE SMOKE 
CoLUMN Is IN SHADOW 


The experimental work thus far de- 
scribed is based on tests made with the 


LIGHT BACKGROUNDS 


DARK BACKGROUNDS 


Fig. 3—Maximum visibility distance of small 
smoke columns on hazy days. (See Table 1.) 
Sun position 
at 4 p.m. is indicated. Corresponding curve 
and sun position for 8 a.m. would be the 
mirror image of curve for 4 p.m. In field tests 
on which these curves are based, smoke col- 
umns were in full sunlight; period covered by 


these particular curves is May 21 to September 


30 in latitudes 41 to 49 degrees north. 
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smoke columns in full sunlight. In 
early morning and late afternoon, how- 
ever, the shadows cast by steep ridges 
may entirely shade some smoke columns. 
Full experimental proof of the maximum 
safe visibility distance of smoke columns 
in shadow was not obtained. The theo- 
retical visibility distance _ (partially 
checked by results of a few field tests) 
of smoke columns in shadow on a clear 
day is shown in Figure 4(C). From the 
small amount of evidence available, it 
appears that when smoke columns are in 
shadow there is no appreciable difference 
in visibility distance caused by type of 
background; the curve in Figure 4 is for 
the lightest backgrounds, such as grass 
and snags, but a similar curve for dark 
backgrounds, such as Douglas fir timber, 
would not be much different. Smoke 
columns in shadow can be seen farther 
away from the sun than toward the sun. 
The visibility distance toward the sun is, 
for all practical purposes, zero. If the 
degree of slope characteristic of hillsides 
in a lookout’s territory is known, a table 
of solar altitudes will indicate at which 


Fig. 4.—Maximum visibility distance of small 
smoke columns on very clear days (see Table 
1) with (A) sky overcast by clouds, (B) sky 
cloudless and smoke column in full sunlight, 


and (C) sky cloudless but smoke column in 
shadow. Backgrounds for all three curves are 
light, being dry grass or snags. Figure is for 


6:00 p.m., June 2], altitude of sun 16 degrees. 
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hours (and during which months) the 
altitude of the sun will be less than the 
slope of the hillsides and hence deep 
shadows will be cast. Such basic infor- 
mation should be obtained before assum- 
ing that shadows will be a_ significant 
factor in fire detection planning. 


VisiBILITy DisTANCES ON CLoupy Days 


There are days when the sky is over- 
cast by clouds and the sunlight is more 
or less equally diffused. When this con- 
dition occurs, the contrast between smoke 
columns and backgrounds is intensified. 
(The contrast between natural objects 
such as trees and their backgrounds is, 
however, decreased.) This “indirect” 
lighting gives, for all directions from 
the lookout, somewhat the effect of look- 
ing toward a low sun in so far as visibil- 
ity distance is concerned. 


Insufficient tests were made to give 
reliable information on visibility dis- 
tances under these conditions. It does 
appear rather certain, however, that visi- 
bility distances are greatest on days 
when the sky is overcast with light clouds 
and there is no direct sunlight. The visi- 
bility distances away from the sun, more- 
over, are about equal to the visibility dis- 
tances toward the sun. This means that 
the visibility curves will be almost or 
entirely circular, with the point of ob- 
servation located at the true center of the 
circles. Figure 4(A), based largely on 
theoretical considerations, shows the 
probable effect of an overcast sky on 
visibility distances against very light 
backgrounds such as snags and _ grass- 
lands. It will be noticed that the safe 
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limit of visibility is approximately the 
same in all directions. Curve B in Fig- 
ure 4 represents corresponding visibility 
distances for smoke columns in direct 
sunlight.7/ Cloudy days have no appre- 
ciable effect on visibility distance if the 
smoke column appears against a dark 
background. Figure 4 represents con- 
ditions when the air is very clear; cor- 
responding curves for hazy weather 
would show the same general character- 
istics, but all the circles would be pro- 
portionately smaller. 


There are a number of days during 
each fire season when overcast sky con- 
ditions prevail. This may result from 
clouds of one kind or another, from 
“high fog”, from a very high layer of 
smoke, or from some other condition of 
the upper atmosphere which prevents di- 
rect rays of the sun from reaching the 
ground. In regions or localities where 
such conditions are prevalent it may be 
worth while to base the fire detection 
system on the visibility distances charac- 
teristic of cloudy days. Many such days 
do occur in Washington and Oregon, but 
for various reasons it was decided to use 


as basis the visibility distances of smoke 


columns in sunlight. Jf this is done and 
cloudy days occur, it is safe to assume 
that visibility distances at least will not 
be shortened by the cloudy condition of 
the sky. 


INCREASE IN SIZE OF SMOKE COLUMNS 


Byram has shown® that the curves of 
visibility distance (Figures 2 and 3) for 
the standard size of smoke columns used 
in this study may be interpreted as being 


“For examples, average altitudes of the sun in degrees above the horizon for latitude 45° 


N. for May 21 to July 21 are: noon, 67°; 11 a.m. or 1 Tks, ess 
am. or 3 p.m, 47°; 8 am. or 4 p.m. 37°; 7 am. or 5 


5 a.m. or 7 p.m., 6°. 


"All curves in Figure 4 are for clear weather, 


10 am. or 2 p.m., 56°; 9 
p.m. 26°; 6 am. or 6 p.m. 16°; 


against light backgrounds such as dry grass 


and snags, for 6:00 p.m., June 21, altitude of sun 16°. 


*Reference previously cited. 
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distances of approximately equal visibil- 
ity for smokes larger than the standard 
smoke column. Byram estimates that if 
a standard size smoke column can be 
seen at a distance of 14 miles, a column 
4 times the standard diameter (64 times 
the volume) probably can be seen at a 
distance of slightly over 21 miles; if 6 
times the diameter (216 times greater 
volume) it can be seen at about 24-25 
miles; and if 8 times the diameter (512 
times greater volume) it can be seen at 
about 26-27 miles. This estimation also 
is useful in indicating how much farther 
the. small standard size of test smoke 
could be seen with binoculars than with 
the unaided eye. Thus, if the smaller 
smoke could be seen at 14 miles without 
artificial aid, it probably could be seen 
at 21 miles with 4-power binoculars, at 
24 miles with 6-power, and at 26 miles 
with 8-power glasses. 


SUMMARY 


Lookouts must be so located that fires 
will be discovered while small and can 
be controlled at minimum expense, but 
effective fire detection planning is im- 
possible without definite information on 
the maximum “safe” limits of visibility 
for small columns of smoke. These lim- 
its vary with changes in certain physical 
factors external to the lookout. The 
more important of these factors are at- 
mospheric conditions, brightness of back- 
grounds, position of sun relative to posi- 


tion of the smoke columns, size of smoke 


column, cloudiness of the sky, and 
whether or not the smoke column is in 
shadow or sunlight. 

Field tests to determine the maximum 
safe limits of visibility were made with 
smoke columns of constant and known 
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size. These tests were made, beginning 
in 1931, under a variety of the condi- 
tions listed above. The results so ob- 
tained were checked by laboratory ex- 
periments, by theoretical examination of 
the principles involved, and by statisti- 
cal analyses of fire records. It appears 
that: 

1. Small smoke columns can be seen 
farther when the observer is facing a low 
sun than when the observer has the sun 
at his back. (The reverse is true for 
trees, houses, and similar objects.) 

2. Small smoke columns can be seen 
farther against dark backgrounds (e. g., 
green timber) than against light back- 
grounds such as grass and snags. 

3. A curve of the maximum “safe” 
limits of visibility would be nearly cir- 
cular. For dark backgrounds the obser- 
vation point would be approximately at 
the center of this circle; for light back- 
grounds the observation point would be 
somewhat away from the true center of 
the circle, with the longer radii toward 
the sun. For all practical purposes 
“seen area” maps can be made circular. 

4. Smoke columns can be seen farther 
on cloudy days than on clear days, the 
difference in visibility distance being 
greater against light backgrounds than 
against dark backgrounds. (Trees, etc., 
cannot be seen as far on cloudy days.) 

5. For all practical purposes, the safe 
visibility distance of smoke columns in 
shadows appears to be zero when the 
observer must look toward a low sun. 

6. Small changes in the size of a 
smoke column do not cause appreciable 
changes in its visibility distance. 

7. In very clear weather small changes 
in atmospheric conditions result in large 
changes in visibility distance. 
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Report OF SUMMER MEETING OF 
A. A. A. S. 


The writer attended the meeting of the 
Council of the American Association for 
the Advancement of Science, at Rochester 
on June 16, as representative of the So- 
ciety of American Foresters. The chief 
business consisted of the selection of 
places for future meetings. The 1936-37 
winter meeting will be held at Atlantic 
City, December 28-January 1, with Janu- 
ary 2 in Philadelphia, and the 1937 sum- 
mer meeting is to be at Denver. Sub- 
sequent winter meetings down to and in- 
cluding 1944-45 are scheduled for Indi- 
anapolis, Richmond, Columbus (Ohio), 
New York, Washington, Dallas, and 
Chicago, in the order named. The 1938 
summer meeting will be at Ottawa, Ont.; 
that of 1939 at Milwaukee, and of 1940 
at either Seattle or Vancouver; and that 
of 1943 at the City of Mexico. For the 
1941 and 1942 summer meetings no 
place has as yet been selected. 

It was also voted to allow members 
of foreign societies of similar nature, 
such as the British Association, to join 
without payment of initiation fee, as is 
at present the case with affiliated societies 
like the S. A. F. 

The program of the meetings was not 
too exacting to prevent three well at- 
tended field trips of the Ecological So- 
ciety of America, one of them to a 250- 
acre tract of practically virgin beech- 
hemlock on the shore of Lake Ontario, 
owned by Mr. William B. Hale. The in- 
door meeting of this Society consisted of 
a symposium on The Scientific Aspects 
of Flood Control, held as a general meet- 


ing of the Association. Illustrated ad- 
dresses were given by F. A. Silcox on 
Forests and Flood Control; Dr. W. C. 
Lowdermilk on Agricultural Land Use 
and Floods; and Morris L. Cooke, Ad- 
ministrator of the Rural Electrification 
Administration. In introducing the speak- 
ers Dr. W. S. Cooper, President of the 
Ecological Society of America, termed 
flood control a problem in human ecol- 
ogy, and all the speakers emphasized that 
great downstream engineering works were 
not enough, but that more attention 
should be paid the little waters at the 
sources. Just as the study of the life 
history of injurious insects may reveal 
vulnerable spots in their cycle, at which 
they are most susceptible of control, so 
the study of the life cycle of water indi- 
cates that the time when a raindrop 
strikes the ground is the time when it is 
most practicable for man to modify its 
action. 

Other meetings of interest to foresters 
were those of the American Society of 
Plant Physiologists and the American 
Meteorological Society. Flood control 
figured also on the program of the latter 
society. Mr. W. E. K. Middleton, of the - 
Meteorological Office, Toronto, read a pa- 
per on the theory of visibility, of inter- 
est to foresters concerned with forest fire 
lookouts. He showed how “extinction 
coefficients’ were computed for different 
objects, and how colored objects become 
gray before disappearing. Only objects 
visible against a background of sky 
should be used in estimating visibility. 

Evening lectures on color photography 
and airplane exploration of northern Can- 
ada drew large audiences; and visits were 
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made to the leading industrial plants and 
laboratories in Rochester. The luncheon 
given by Bausch and Lomb, at which 
the 250,000th microscope made by them 
was presented to Dr. Novy, was the cli- 
max of the meetings. The fiftieth anni- 
versary of Sigma Xi was afterward cele- 
brated at Ithaca. 


Henry I. BaLpwin, 


Caroline A. Fox Research and 
Demonstration Forest. 
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An Ax For HAcK-GIRDLING 


The ax shown in Figure 1 is designed 
to hack-girdle undesirable hardwoods or 
other trees in a mixed stand. It has a 
thin blade 6 inches wide, and the cutting 
edge is concave. Its advantages over the 
standard ax with convex cutting edge in 
preliminary tests are that it girdles more 
circumference in one blow, and_ the 
woodsman does not have to change his 
standing position as often in circling the 
tree; the corners of the ax cut through 
the cambium and into the sapwood deep- 
er; and the cuts overlap better. 

The ax weighs 4 pounds, and is pur- 
posely heavy so that the woodsman can 
make short, accurate blows and still cut 
deeply enough to sever the cambium and 
penetrate the sapwood. The handle is 
straight and fairly thick, so that the ax 
does not flip in the hands. A previous 
design of 234 pounds with 41-inch cut- 
ting edge and thin curved handle did not 
give so good results. The present type 
should prove effective on trees 5 inches 
and up. At the suggestion of the author, 
the Warren Ax and Tool Company, War- 
ren, Pa., made up one for preliminary 
trials. Grinding, filing, or whetting should 
be no more difficult than with other axes. 
For cutting down 2- and 3-inch trees or 
shrubs it has the advantage of “fitting” 
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the stem and “taking hold” better than a 
convex blade. 

Joun B. Cuno, 
Forest Products Lab. U. S. Forest Service. 


%B% 


CarouineE A. Fox Forest RESEARCH 
FELLOWSHIP AWARDS FOR 1936 


For the year beginning June 1, 1936, 
Dr. Richard G. Wood of Manchester, 
N. H., Alan A. Beetle of Hanover, N. H., 


and Livingston Lansing of Salisbury, 


Fig. 1—Design of girdling ax. 
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Conn., have been awarded fellowship 
grants from the trust fund established 
by the late Miss Caroline A. Fox and 
administered under the Fox Research 
Forest, in Hillsboro, N. H. Dr. Henry 
I. Baldwin, in charge of the Fox Forest, 
outlines the following projects to be 
undertaken: 

Dr. Wood purposes writing a history 
of the lumber industry in New Hamp- 
shire from the earliest times of the broad 
arrow and ship-mast trade of Colonial 
days down to the present; he has recently 
published a similar “History of Lum- 
bering in Maine”. Mr. Beetle will make 
a thorough study of the vegetation of 
the Fox Forest in Hillsboro and vicinity, 
collecting, identifying, and mounting 
herbarium specimens of every plant en- 
countered. It is also hoped that living 
specimens may be assembled in a garden 
where they can be preserved and demon- 
strated at any time. Mr. Lansing will 
make an investigation of the weather 
conditions at the time of and immediately 
preceding the most serious forest fires 
which have occurred in New Hampshire. 
He may also investigate the conditions 
leading up to years during which forest 
fires have been most destructive. It is 
hoped that these studies will supply a 
more accurate basis for forecasting when 
approaching conditions call for placing a 
ban on the woods by executive proclama- 
tion, as well as when extra precautions 
will be required by the forest fire service. 
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AN INEXPENSIVE INCREMENT CorE 
HoLpER 


In order to handle in an orderly fash- 
ion, in both field and office, many hun- 
dreds of increment cores which have to 
undergo an examination involving shav- 
ing, staining, and growth analysis under 
a microscope, a core holder has been de- 
vised which allows free handling with- 
out individual numbering of the cores or 
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the use of cement or paste which must 
be scraped off before examination. The 
holder, shown in Figure 1, is made of 
unbleached muslin, holds 50 cores, and 
costs about twenty cents at the local 
tailor shop if made up in any quantity. 
It is 6 inches wide by 20 inches long, 
and the individual pockets are 0.4 inches 
wide by 5 inches long. These pockets are 
numbered in pencil and the core from 
the correspondingly numbered tree in- 
serted. The tab on the side, used to 
identify the set of cores, may be made 
of gummed linen and discarded when the 
holder is washed, or a more permanent 
style of file index tab may be used by 
clipping it to the holder and replacing 
the same one after washing the holder. 
The pencil numbers are removed by 
throwing the holders into the family 
washing machine. They do not shrink 
to any extent 

When filled, the holder is rolled up 
with the tab exposed to identify the set 
of cores, and an elastic snapped around 
it. These rolls will stand ordinary han- 
dling without core breakage. When ready 
for growth analysis, the increment cores 
are easily removed by squeezing the low- 
er end of the pocket. Broken or warped 
cores are best removed by increasing the 
increment borer’s core puller. 

For longer cores, of course, the cost 


Fig. 1—Unbleached muslin increment core 
holder. 
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of the holder would increase and the 
rolls would have to be handled more 
carefully. The type here described, how- 
ever, has worked very well in both field 
and office. 
ny i. TAYLOR; 
U. S. Forest Service. 


FurTHER Notes on MEASUREMENT AND 
STAINING OF INCREMENT CoRES 


Preparation for a field project involv- 
ing the analysis of growth of several 
thousand increment cores led to an in- 
vestigation of shrinkage during the in- 
terval between boring the tree and ex- 
amining growth in the office. This shrink- 
age has been referred to by others (1) 
(2) (4), but figures on amount of shrink- 
age and the error involved appear to be 
lacking. Staining of cores was also in- 
vestigated. 


SHRINKAGE 


In March, before physiological activity 
began, 28 cores were taken from pon- 
derosa pine of varying diameters, mea- 
sured to the nearest 0.01 inch, and stored 
in the office at the usual room temperature 
and humidity. Periodic remeasurement 
showed no shrinkage after the first week. 
After 3 weeks the cores were soaked in 
tap water for 30 minutes, which resulted 
in swelling to beyond their original 
length. 

The experiment was repeated with 25 
ponderosa pine cores taken April 16, 
when sap was running freely. When 
shrinkage of these cores had _ stopped, 
they were soaked in water for successive 
periods until all had been soaked 2, 5, 
10, 15, and 30 minutes. After each soak- 
ing they were remeasured. 

Summary of data obtained.—The 28 
cores taken March 3 shrank 0.0113 inch 
per linear inch of core in 7 days, at 
which time they ceased to shrink. After 
three weeks of drying, soaking for 30 
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minutes increased the length of the cores 
(per linear inch) to an average of 0.0185 
inch more than they were at the time of 
boring. 

The 25 cores taken April 17 shrank 
0.0263 inch per linear inch in 9 days, 
thereafter shrinking no more. After 10 
days of drying, when soaked for 2 min- 
utes they were only 0.0008 inch shorter 
per linear inch than when taken from 
the tree. Longer soaking increased the 
cores to a length above normal, namely: 
5 minutes, +0.0034 inch; 10 minutes, 
+-0.0050; 15 . minutes, +0.0051 inch; 
and 30 minutes, +0.0059 inch per linear 
inch of core length. 

It thus appears that cores sent in from 
the field to be measured in the office 
several weeks later should not be soaked 
more than about 2 minutes for the most 
accurate results. The error involved per 
linear inch of tree diameter will then 
be approximately 0.0016 inch, or —0.024 
inch for a tree 15 inches in diameter, 
breast high. An additional advantage 
of soaking is that cores warped in drying 
tend to straighten and become more 
flexible, spring and summer wood are 
more sharply defined, and the cores are 
shaved more readily with a razor blade 
(1) @). 

STAINING 


Dry cores from very slow-growing pon- 
derosa pine and lodgepole pine were 
dipped into a 5 per cent aqueous solu- 
tion of phloroglucin and then into a 
dilute solution of hydrochloric acid (1 
part concentrated acid and 2 parts water) 
as described by Stewart (5). This treat- 
ment stained the spring wood too deeply 
for ring counts, but shaving the cores 
brought the deeper stained summer wood 
into relief. Thorough water soaking be- 
fore staining left the stained portion still 
too dark. 

A dilution of the phloroglucin and 
acid in the proportion of one part each 
to one part water proved very successful 
in more sharply defining the summer 
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wood from the spring wood. Dry cores 
were stained very successfully with this 
dilute solution by dipping, quickly re- 
moving, and wiping them. Best results 
with green or soaked cores were obtained 
by leaving them in the dilute solution 
about 10 seconds. 
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E. M. Hornrsrook, 
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Woop Gas as A Motor Fue 


There appear in print at occasional in- 
tervals various conflicting reports con- 
cerning our future supply of liquid 
motor fuels. Some of these statements 
originate with individuals or organiza- 
tions which have a commercial interest in 
the motor-fuel problem, while others rep- 
resent the ideas of those who seek to an- 
ticipate future needs and provide a means 
for meeting them. 

On May 13 and 14 the second annual 
conference of the so-called Farm Chem- 
urgic Council was held in Detroit, Mich., 
and previous to the opening of its ses- 
sions two members of the Council granted 
an interview to the press in which they 
predicted a probable shortage of crude 
oil by 1940. They expressed the con- 
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viction that the possible crisis in liquid| 
motor fuels would be averted through) 


the industrialization of the American) 
farm. The salvation of the fuel supply’ 
for internal combustion, according to) 


them, rests on the production of fuel 
alcohol from surplus farm products. Im- | 
portant as alcohol production may be to. 
the farmer’s welfare and to the user of | 
liquid motor fuels, we should not over- 
look the fact that there are other sources 
of power which will be available to us, 
and which may be of as great economic 
importance to the Nation as the use of 
surplus farm products for this purpose. 
I refer to wood gas particularly. 

We seldom hear anything from for- 
esters and conservationists about the im- 
portance of forests as a source of motor 
fuel, in spite of the fact that the possi- 
bilities along this line are very great. 
Central and northern European countries, 
which do not possess adequate supplies 
of crude oil and hence are forced to im- 
port the major part of their gasoline 
supply, have devoted much time and 
thought to the development of substitutes 
for liquid fuels which may be derived 
from domestic products. 

Wood gas, produced from wood or 
charcoal in a special type of generator 
which forms a part of the motor equip- 
ment, has been shown to have great possi- 
bilities. As a fuel for stationery engines 
it has been used with satisfaction for 
nearly 50 years; but the idea of sub-— 
stituting it for liquid fuel for motor 
vehicles is a product of the early post- 
world-war days. Most of the experience 
with this type of fuel has been confined 
to converted gasoline engines, although 
various research workers have devoted 
much time during recent years to the 
development of a true wood-gas engine 
which is constructed in accordance with 
the specific requirements of this kind of 
fuel. 

Although there still remain certain 
problems to be solved before wood gas 
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ean be considered to be a fuel which 
is a satisfactory substitute for gasoline 
in motor vehicles, yet the developments 
to date have shown so much promise 
that many trucks and heavy passenger 
vehicles in Europe are now using wood 
gas, and the number is constantly in- 
creasing. 

Among the advantages of wood gas for 
motor vehicles is its relative cheapness 
as compared to liquid fuels. German 
authorities state that 21 pounds of air- 
dry beech wood or 10.5 pounds of beech 
charcoal are equivalent to 1 U. S. gal- 
lon of gasoline, and that a 10-ton truck, 
with a full load, will consume from 350 
to 420 pounds of wood, or from 175 to 
210 pounds of charcoal, per 100 miles 
travel. Assuming that, in this country, 
prepared wood costs $15 per cord of 
4,000 pounds, and charcoal 0.8 cents 
per pound, the total fuel cost for 100 
miles for wood would be from $1.31 to 
$1.57, and for charcoal from $1.40 to 
$1.68, as compared to $2.89 to $3.40 for 
gasoline costing 17 cents per gallon. The 
saving by the use either of charcoal or of 
wood is more than one-half. Against this 
saving must be balanced the disadvan- 
tages of the use of wood gas which exist 
at present, namely, the reduction in 
motor output, as compared to gasoline, 
the necessity for cleaning the filters 
daily (requires from 10 to 15 minutes), 
cleaning the generator after 1,200 miles 
travel (requires about 1 hour’s time) 
the period of heating necessary to pro- 
duce sufficient gas to drive the engine 
when starting with a cold generator (6 
to 10 minutes), and the weight of the 
equipment. 

Improvements now being made will in- 
crease the motor output and reduce the 
weight of the generator and other equip- 
ment, but will not eliminate the necessity 
for cleaning the filters and generator. 
These disadvantages, however, particular- 
ly in truck operation, will be more than 
offset by the reduced cost of operation. 
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Although it is not probable that in 
this country interest in the use of wood 
gas will be aroused to the point where it 
is widely adopted as a motor fuel until 
gasoline becomes higher in price than it 
is today, yet as foresters we should not 
overlook the opportunity to point out 
forcibly that forests will provide a future 
satisfactory substitute for liquid motor 
fuels which is renewable and hence in- 
exhaustible. The promotion of this idea 
will present an excellent opportunity to 
aid in making the vast army of motor 
vehicle users forest conscious, many of 
whom ean be reached only through pock- 
et book savings. Why not equip a few 
of the thousands of government trucks 
now employed in forest work with wood- 
gas equipment, thus providing an ocular 
means for creating an increased interest 
in forestry as a national asset and like- 
wise learning, by experience, what fur- 
ther developments are essential in order 
to adapt this type of fuel to our con- 
ditions? 

R. C. Bryant, 
Yale School of Forestry. 
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Unusuat LoncLeaAF PINE SEEDLINGS 


Foresters are familiar with some of 
the peculiarities of longleaf pine. For 
instance, one cannot always tell with any 
degree of definiteness the age of a natu- 
rally regenerated longleaf pine seedling 
or sapling unless one had it under ob- 
servation since the cotyledon stage. The 
fire-resisting quality of longleaf pine is 
not unknown in the South. The peculiar 
growth conditions of longleaf pine seed- 
lings which cause them to be almost in- 
distinguishable from the surrounding 
grasses for a period of years are familiar 
to those who have worked with this 
species. Seedlings which are over eight 
years old and still in the grass are not 
uncommon in the South. Longleaf pine, 
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therefore, is unlike other species of south- 
ern pines. 

A very rare condition has recently 
been observed on an experimental plot 
in Washington Parish, La. There, in 
plots denuded of all vegetation except 
longleaf pine seedlings, which were 
spaced in densities of 1, 5, and 10 per 
milacre and which are now in the six- 
teenth growing season, seedlings about 
one foot high are already bearing cones. 
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Four of the seedlings are about one foot 
high, measuring from root collar to tip 
of bud, and one is four feet high bearing 
its two cones on a lateral branch one 
foot below the tip of the terminal bud. 
So far as I know, this is the first case 
on record where longleaf pine seedlings 
which have just started height growth 
are already bearing cones. 
L. J. PEsstn, 


Southern Forest Experiment Station. 


Fig. 1—Longleaf pine seedling 15 years old and nine-tenths of a foot high, bearing two . 


pistillate cones. 
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Forest Taxation in the United States. 
By Fred Rogers Fairchild and Asso- 
ciates. U.S. Dept. Agric. Misc. Pub. 
218.’ Pp. 681. Government Printing 
Office, Washington, D. C.. 1935. 
Price 75 cents. 


This, the final report of the Forest 
Taxation Inquiry, has been awaited for 
many months by those who have read 
the several progress reports. It does not 
entirely supplant these reports, as it is 
in large measure a condensation of the 
material they contain. 

This investigation is in a class by it- 
self. Rarely if ever has a taxation in- 
quiry been conducted, if an _ outsider 
may venture an opinion, under more 

favorable auspices. Growing out of an 
economic maladjustment in the forest 
industry visible to all but the wholly 
blind, more or less agitated for more 
than a quarter-century, the subject of 
forest taxation attracted the attention not 
only of organizations interested in for- 
estry as a technical and social problem 
but also of the National Tax Association, 
thereby gaining the good will of most 
students of taxation and the opposition 
of none. The ground was prepared by 
a nation-wide survey of the Senate Com- 
mittee on Reforestation in 1923, whose 
recommendations led, in 1924, to the 
Clarke-McNary Act, under which the 
Secretary of Agriculture was authorized 
to initiate the Inquiry. 

The investigation was, moreover, lim- 


ited in scope to the effects of tax laws 


upon forest growing, although it was 
found that almost all aspects of taxation 
have a bearing thereon. Gotten under 
way in 1926, the Inquiry now presents 
its report, after ten years of work. This 


leisurely procedure contrasts sharply with 
the haste that usually characterizes the 
work of such commissions, whose studies 
must usually be completed before, and 
reported to, the next legislative session. 
It made possible a comprehensiveness of 
investigation and ripeness of conclusions 
not otherwise attainable. 


But this is not all. In charge of the 
investigation was placed an economist 
who is probably the foremost authority 
on forest taxation in the country. The 
location of headquarters at an established 
school of forestry, and the ample facil- 
ities therewith made available, must have 
aided the project materially. There was 
also the prestige and financial support 
of the national government, able to com- 
mand the services of experts of this 
country and some from abroad, plus such 
services as were delegated from the Forest 
Service. The Inquiry enlisted the sup- 
port and cooperation of state and local 
governments and institutions, as well as 
of industries related to forestry. 


Although therefore much was expected, 
the results are not disappointing. Forest 
taxation is studied in its setting, which 
means that not only are particular taxes 
relating to forests investigated, but the 
entire fiscal system of national, state, and 
local governments. The so-called general 
property tax absorbs most of the atten- 
tion, for that is the tax most intimately 
affecting forestry. Without it, there would 
have been no need for the Inquiry. As- 
sessment, collection, and delinquency are 
discussed fully, and the tax receives the 
usual amount of adverse criticism. It 
also receives a great deal of critical anal- 
ysis, which is unusual in the conven- 
tional taxation inquiries. 
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The outstanding feature of the report 
is Part 3, which deals with the theory of 
forest taxation, with special reference to 
the property tax. This tax is based upon 
capital value, which in turn, under the 
doctrine of capitalization, is based upon 
the anticipated incomes from the prop- 
erty. Forest property, except in case of 
old-growth forests, is property yielding 
a deferred return. Because the property 
tax is levied repeatedly on the present 
value of future incomes, which must 
necessarily be long deferred, the tax 
takes a larger share of the income (be- 
fore the tax) than would be the case if 
the same return were received on an 
annual sustained basis. This discrimina- 
tion against forest property is demon- 
strated by means of lengthy mathematical 
formulae, which however are not partic- 
ularly difficult. The fact as to the effects 
of a capital-value tax on deferred-yield 
assets is not newly discovered, but it is 
not commonly understood by students of 
taxation. It is to be hoped that the for- 
mulae of Part 3 will do what common 
sense ought long ago to have demon- 
strated. 

As far as the forest industries are 
concerned, the effect of this tax discrimina- 
tion is to interfere with the economical 
apportionment of the factors of produc- 
tion. It has fostered mismanagement of 
old-growth forests and, what is more im- 
portant now, has discouraged the grow- 
ing of forests on second-growth or cut- 
over land. The tax has operated to offset 
the movement and the efforts for conser- 
vation of forest assets. 


It is proposed to cure this discrimina- 
tion by eliminating the excess tax which 
is due to the deferment of yield. The 
first and probably the most difficult rem- 
edy proposed is the so-called modified 
property tax, which would do directly 
what is desired, namely, eliminate the 
tax on that part of the value of the prop- 
erty which is due to the deferment of 
yield. In practice, the computation of 
the amount of the valuation thus to be 
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deducted from the assessed value would: 
be arbitrary and complicated, too much! 
so for local administration. The second: 
proposal, the deferred timber tax, would: 
defer the tax on the timber, but not on’ 
the land, until after the realization of a: 
yield, at which time the deferred timber: 
tax would be payable without interest. 
This scheme would require a state fund 
to equalize temporarily the revenues to 
the local treasuries; for the income cycle 
in a small governmental unit would 
operate simultaneously on all of the own- 
ers of forest property, with wide varia- 
tions in the cash revenue received by the 
local treasury or intolerable variations in 
the taxes on nonforest property. The 
third proposal, the differential timber 
tax, is the simplest of the three; but it is 
a compromise of principle sacrificed to 
simplicity. It would assess the timber 
and the land separately, and tax the for- 
mer at a lower rate, or on a lower valua- 
tion, the reduction factor to be uniform 
for the entire state and based as nearly 
as may be upon the excess tax paid on 
forest property. Nearly all of the pres- 
ent adjustments, such as exemptions, re- 
bates, and yield taxes, the Inquiry re- 
fused to recommend. 

At first blush it might seem that the 
submission of these three alternative rem- 
edies is a small product for a ten-year 
study, particularly so since the adoption 
of any of them is at best problematical. 
All that is needed to convince any doubter 
of the worthwhileness of the Inquiry is 
for him to read the report. What has 
been recommended, as positive measures, 
is all that the situation warrants. It is 
as important to demonstrate the unsound- 
ness as the soundness of measures in 
force and proposed. The Inquiry is to 
be commended for its restraints. If the 
grist of positive measures directly related 
to the general property tax seems small, 
the reason is perhaps to be found in the 
recalcitrancy of the situation itself. 

The Inquiry took for granted the “fun: 
damental American social and _ political 


‘to its credit. 
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institutions as they exist at present”. In 
this respect there was, of course, not much 
choice. Adjustments in taxation are con- 
sequently limited to changes in form of 
the property tax. Here is the dilemma 
which the Inquiry had to face. The re- 
port states that “the search for a just 
tax begins with the presumption against 
special favors to forest owners.” One key 
to the situation is given in the sentence 
immediately following: ‘Nevertheless, 
consideration of the use of special favors 
for the purpose of encouraging forestry 
has not been excluded from this inves- 
tigation.” The fact is that any of the 
three alternative recommended measures 
will inevitably favor the present forest 
owners by increasing the tax-clear income 
from their holdings, and thereby increas- 
ing the capital value thereof, according 
to the formulae of Part 3 of the report. 
It can scarcely be said that the forest 
owners by their behavior so far have 
earned this increment. If they are to re- 
ceive it, this must be on the ground that 
the stimulus to forest growing which the 
recommended measures will give cannot 
be had on other terms. The Inquiry evi- 
dently concluded that such a gift was 
warranted; and in view of the conditions 
accepted as basic for the study, it was 
probably correct. Doubtless the Inquiry 
was also aware of the possibility that the 
increment might be handed to present 
owners in such a way as to result in 
very little stimulus to the growing of 
forests. The merit of the report is that 
it brings this dilemma out into the open, 
for all who can read. 

The Inquiry has other attainments 
It has presented an excel- 
lent analysis of the general property tax, 
as a part of the setting for the property 
tax on forests. It has in fact presented 
mature conclusions on practically all 


1Mr. Jensen is professor of economics at the University of Kansas, 
(University of Chicago Press, 1931), and an outstanding au- 


thority in the field of taxation.—Ed. 


Taxation in the United States” 
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matters usually investigated by the con- 
ventional taxation inquiry commission. 
But these things are all focussed on for- 
est taxation. The investigation is de- 
cidedly a proper and meritorious govern- 
mental service. It would be well if sim- 
ilar inquiries could be undertaken rela- 
tive to the taxation of other natural re- 
sources, notably coal, oil, and water 
power. 
Jens P. Jensen,! 
University of Kansas. 


A review of a publication of this size 
can naturally only hit a few of the high 
spots. Any one of its twelve parts would 
make a good-sized bulletin. These cover 
the following subjects: 

Introduction; financial organization of 
government in the United States; theory 
of forest taxation, with special reference 
to the property tax; the property tax— 
assessment and apportionment; the prop- 
erty tax—collection and delinquency; for- 
ests in the property tax base; the prop- 
erty tax burden and its effects on forest 
management; the absolute burden of taxa- 
tion as controlled by governmental organ- 
ization and functioning; special forest- 
tax legislation; other taxes in relation to 
forestry; taxation of forests in north- 
western Europe; the forest-tax problem 
and its solution. 

The authors stress the desirability of 
decreasing the cost of government through 
greater efficiency, better personnel, and 
consolidation of local political units. 
Five methods of forest taxation are dis- 
cussed, namely, the yield tax, immature 
timber exemption, the adjusted property 
tax, the deferred timber tax, and the dif- 
ferential timber tax. 

The yield tax and immature timber 
exemption are not recommended because 
of difficulties of administration, as well 


author of “Property 
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as the fact that, in some regions, these 
methods would decrease the tax income 
to such an extent that the local govern- 
ments could not function. 

The three methods which are recom- 
mended are all modifications of the prop- 
erty tax. The adjusted property tax 
would reduce the current property tax on 
the deferred-yield forest property by an 
amount proportioned to the extent of in- 
come deferment in each individual case. 
The deferred timber tax would defer the 
payment of property taxes until income 
is received, and the state would pay the 
taxes to the local units of government 
until the forest properties come into pro- 
duction. The differential timber tax 
would apply a flat-rate reduction to the 
property tax based on the degree of in- 
come deferment which may be considered 
typical or average for the state. 

In checking over the descriptions of 
the recommended methods and the exam- 
ples shown, one is struck by the small 
amount of tax relief that would be given 
over a period of years. As these methods 
are based on the property tax, which, 
after all, is subject to the frailties of 
human judgment, a slight change in the 
assessed value or the tax rate would tend 
to nullify any adjustments made. Pres- 
sure for more taxes in local units of 
government is apt to occur from time 
to time. It therefore appears that the 
tax relief of the recommended methods 
of taxation would be subject to nullifica- 
tion unless there were a complete reform 
of our local governments and tax systems. 

It is realized that the report stresses 
tax reform; however, there is danger 
that the three proposed methods will be 
advocated for adoption prior to a general 
reform. By general reform is meant, 
briefly, consolidation of local govern- 
ments, scientific assessment of all natural 
resources on a statewide basis, the em- 
ployment of efficient personnel, and effi- 
cient collection of taxes. Efforts might 
better be directed toward permanent tax 
reform rather than toward adoption of 
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the proposed methods, which are depend: 
ent on the administration of the property 
tax. In case one of the three methods 
should be adopted prior to general reform: 
the relief obtained could be largely nul- 
lified through changes in assessment of 
forest property or through increased taxa- 
tion of other kinds of property owned 
by the same taxpayer. In case the gen- 
eral reform came first, a permanent re- 
duction in taxes would result which would 
probably afford more relief than the 
proposed plans. In this case the adoption 
of one of the three proposed methods 
might not be necessary. 

The large operating corporations which 
are the most likely to practice sustained 
yield would not get much benefit from 
the proposed plans, as the major portion 
of their taxable property would be of a 
kind which is subject to the ordinary 
property tax. The bulk of the property 
would be in operating blocks of timber, 
plants, railroads, and in many cases also 
agricultural land. It would be much 
more advantageous for these organizations 
to use every effort to bring about a gen- 
eral tax reform which would apply to 
their various kinds of property, rather 
than to get a small amount of tax relief 
on some nonoperating timber or young 
growth. 

Many other factors besides taxes are 
important in the practice of sustained- 
yield forestry. A small amount of tax 
relief on a minor portion of the property 
of a large corporation would, after all, 
have very little effect in the determination 
of a final policy as to whether it would 
practice forestry or not. 

General tax reform and a decrease in 
the cost of government would be an ob- 
jective which would have a far-reaching 
effect on all business. With this accom- 
plished, the taxation of forests could be 
put into its proper place in our taxing 
system. 

‘Unquestionably, the Taxation Inquiry 
has done a very thorough job of fact 
finding on the tax problem. The results 
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are undoubtedly correct from a_theo- 
retical standpoint. If there is an error, 
it is one in emphasis. General reform 
is prerequisite to the ultimate solution, 
and if it comes first, the proposed modifi- 
cations of the property tax may then be 
superimposed. The danger is that the 
process will be reversed. In this case the 
progress of general reform will be greatly 
impeded and no worthwhile result will 
be attained. It is realized that this view- 
point is one of individual judgment or 
opinion, and in no way reflects on the 
recommendations of the publication. 
The Taxation Inquiry has rendered 
a great service, in that it has compiled 
under one cover not only the data which 
it collected, but also all other important 
information in the forest tax field. This 
publication will serve as a tax encyclo- 
pedia to students and all others who de- 
sire to study this difficult problem. 
The information submitted has been 
worked out with painstaking care as to 
detail and accuracy. A foundation has 
been laid in forest tax information for 
the United States which is invaluable, 
and which will undoubtedly be the basis 
of an ultimate solution to the entire prob- 
lem. 
E. T. F. WoHLENBERG, 
Internal Revenue Service. 
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Wood Handbook. Basic Information 
on Wood as a Material of Con- 
struction with Data for Its Use 
in Design and Specification. By 
Forest Products Laboratory, Forest 
Research, Forest Service, U. S. Dept. 
Agric. 325 pp. Illus. Government 
Printing Office, Washington. 1935. 
Price 25 cents. 


Wood in consumption has suffered 
from misuse and abuse far more than 
from any lack of inherent qualities or 
superiorities over other materials of con- 
struction. To help to correct this situa- 
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tion there has been an urgent need for 
many years of an authoritative manual 
on the material itself, the properties of 
the various commercial species, and their 
comparative behavior in service. A num- 
ber of books intended for this purpose 
have been published from time to time, 
but more as textbooks than for the every- 
day specifier and user of lumber and 
timber. The Wood Handbook issued by 
the Forest Products Laboratory now 
makes available the sort of a manual 
that has been needed by both the pro- 
fessions and the trades concerned in any 
kind of construction. 


The Laboratory has brought between 
two covers practically all the useful data 
resulting from its research of more than 
25 years on the physical and mechanical 
properties of wood, that may be con- 
sidered, in the words of the subtitle, “basic 
information on wood as a material of 
construction, with data for its use in de- 
sign and specification”. It goes beyond 
these uses in some respects, and provides 
much useful information for the industrial 
fabricator of wood products. 

The titles of the chapters clearly indi- 
cate the kind of data the book contains: 
Glossary of terms; structure of wood; 
characteristics of some important commer- 
cial woods; physical properties of wood; 
strength values of clear wood and related 
factors; grades and sizes of lumber; struc- 
tural timbers; timber fastenings; wood 
beams, columns, and arches; glued wood 
construction; bent wood members; control 
of moisture content and shrinkage of 
wood; fire resistance of wood construction; 
painting and finishing wood; protection 
against wood-destroying organisms; wood 
preservation; poles, piling, and ties; and 
thermal insulation. There is a complete 
index to the properties, characteristics, 
methods of treatment, uses, and design 
of any wood, and to associated construc- 
tion materials such as timber connectors, 
nails, screws, and paint. + 

The intricate aspects of wood in all 
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its construction uses are presented in a 
manner that is above the average for a 
government publication. By this is meant 
that the style of writing used is a happy 
combination of purely technical and 
purely practical or popular. It is so 
written that it will appeal to the engi- 
neer, architect, and other professional 
specifier and user of wood as sufficiently 
scientific to meet his purposes and whims. 
At the same time most of the information 
is not put up in a manner that places 
it over the head of the practical carpen- 
ter, builder, contractor, or layman with- 
out professional training. It is also 
commended to those units in federal, 
state, and city governments which are re- 
quired to issue purchase and construction 
specifications and which have been no- 
toriously poor in these lines. 


Before inaugurating ten years ago and 
spending huge sums of money in trade 
promotion, the lumber industry should 
have used a part of its funds in the 
publication and distribution of an_ all- 
species handbook of this character which 
all of the individual units in the industry 
could have used in promotion and sell- 
ing. Destructive inter-species competition 
would not then have turned so many 
markets to other materials. Had the 
industry done this, there possibly would 
have been no need for this government 
handbook. Or perhaps the Wood Hand- 
book would not have contained certain 
information that the lumber industry now 
will not like. On the other hand, there 
are some data in the Laboratory handbook 
that are too conservative for the future 
good of wood, some that appear to dodge 
the issue, and some that had to be treated 
too briefly because of lack of knowledge 
or space. 

By and large, however, this publication 
is the best of its kind available from any 
source, and will prove to be one of the 
most useful publications ever issued by 
the Forest Service. The fact that the 
Superintendent of Documents cannot keep 
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the printing of this handbook ahead of 
the orders is early indication of that. 


While aimed primarily toward the 
wood-specifying and consuming groups 
and individuals, the manual should not: 
be overlooked by the silviculturist. He 
will find in it knowledge he ought to 
have and use in deciding what kind of 
wood to grow, how slow or how fast to 
grow it, species in greatest demand, and 
those most efficient for his local indus- 
tries. The fact is, more forest products 
utilization knowledge should be put to 
work in our silvical research and public 
and private timber-cutting policies. 

ARTHUR UPson, 
Southwestern Forest and Range 
Experiment Station. 
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Selective Timber Management in the 
Douglas Fir Region. By Burt P. 
Kirkland and Axel J. F. Brandstrom. 
122 pp., 16 pl., 20 figs. Publica- 
tion financed by the Charles Lath- 
rop Pack Forestry Foundation, Wash- 
ington, D. C. 1936. 


“The purpose of this report is to dem- 
onstrate through detailed studies of rep- 
resentative timber areas the wide possi- 
bilities that now exist for bringing the 
timber lands of the Douglas fir region 
under intensive selective management so 
that they will provide abundant and con- 
tinuous supplies of high-quality prod- 
ucts.” 

The previously published works of the 
junior author and other writers have 
demonstrated the practicability of chang- 
ing past methods of logging in the heavy 
timber stands of the West so as to permit 
relatively light cuts and relatively fre- 
quent returns. In the present publica- 
tion these facts are applied in the de- 
velopment of a plan for sustained yield 
management of the forests in the Pacific 
Northwest. The authors assert that such 
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management is now practicable and will 
in fact give better financial results than 
the usual method of extensive clear cut- 
ting. 

The existence of an adequate growing 
stock of timber, much of it of high qual- 
ity, is the factor, together with the prac- 
ticability of comparatively light and fre- 
quent cuts, which makes possible im- 
mediate, profitable adoption of the 
changes proposed. 

Another high light of the publication 
is the emphasis which the authors place 
upon the continuous production of high- 
quality material, which they claim is a 
necessary management objective if the ex- 
port markets for the Pacific Northwest 
timber are to be retained. High-quality 
timber should form approximately one- 
half of the future cut, and will require 
150 to 200 years for its growth. It is 
admitted that the lower grades can be 
grown in other forest regions better 
situated with respect to consuming centers 
and hence likely to undersell the Pacific 
Northwest. 

As a medium for focusing the atten- 
tion of lumbermen and timberland own- 
ers in the Douglas fir region upon the 
attractive opportunities for placing tim- 
ber growing and utilization on a perma- 
nent and profitable basis, this report is 
unexcelled. Foresters within this region, 
whether private, state, or federal, might 
well devote their energies principally to 
obtaining application in the woods of the 
ideas set forth by Kirkland and Brand- 
strom. The chance exists, if seized soon, 
because of its superior growing stock, for 
the Douglas fir region to insure perma- 
nency to its timber industry. The ques- 
tion now is: Will the vaunted energy and 
efficiency of the Pacific Northwest be 
sufficient to act aggressively on the op- 
portunities offered? 

From the technical standpoint, it may 
be of interest to comment upon a number 
of points. In the beginning the authors 
very commendably hasten to assure the 
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reader that their doctrine has nothing in 
common with “economic selection”, which 
in recent years has found considerable 
use in the western forests. 

“Selective timber management”  evi- 
dently is quite different, but an exact 
definition of the term is hard to find in 
the publication. The authors should have 
furnished us with a clear-cut definition 
if it was necessary that another new 
term should be created. When the re- 
port has been read, it becomes clear that 
“selective timber management” in the 
Douglas fir region is simply “timber 
management” or “timberland manage- 
ment” or “forest management” in the 
Douglas fir region, since it embraces all 
angles of forest management, from tim- 
ber estimating to record keeping. “Se- 
lective” has been tacked on to make the 
methods stand out in contrast to the 
clear-cutting method in large blocks, 
customarily used in the region, and prob- 
ably also to get the benefit of the edu- 
cational work already done along the 
line of “selective logging” when con- 
servatively used. Both of these are good 
reasons for adding “selective” to the 
title of this publication for its effect 
upon the timberland owner and operator. 

It is also true that the authors have 
in mind as part of their plan a group- 
selection system of cutting, the groups 
cut clear preferably being 1 to 10 acres 
in size and the area so cut amounting 
each year to not more than 0.5 per cent 
of the whole area. However, such a 
large share of the detailed procedure 
of the intensive operations proposed 
could be carried out under either shelter- 
wood or clear cutting, as well as under 
selection methods, that it seems unneces- 
sary for the professional forester to re- 
strict the title of this publication by the 
term selective. All intensive forest crop 
production is “selective” in the sense 
that individual trees are removed from 
the various stands from time to time for 
a variety of reasons; but, if the word is 
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used in its technical meaning, it carries 
the implication of the selection method. 
Intensive application of the clear-cutting 
method in small-sized units can give sus- 
tained yield as well as selection cuttings. 
The possibilities along this line are hard 
to visualize when dealing with such a 
crude method of cutting as extensive 
clear cutting in the Pacific Northwest. 

The authors have recommended a very 
intensive type of treatment in suggesting 
that Biolley’s ideas be applied to the 
unmanaged forests of the Northwest, and 
it remains to be seen how successful may 
be the application. 

The authors realize their vulnerability 
in advocating operations in such full de- 
tail, and have amply protected themselves 
by admitting that the correct detailed 
procedures must be learned by experi- 
ence and may be different from those 
they now advocate. General knowledge 
as to the ecology of the various forest 
types and species in the Douglas fir re- 
gion is needed before the best application 
of cuttings can be determined. The au- 
thors are interested primarily in empha- 
sizing the idea that sustained yield is now 
practicable, and that a good percentage 
of high-quality timber should be grown. 
The great value of the report lies in the 
demonstration of these ideas. 

Taken as a whole, this publication is 
one of the most noteworthy which has 
appeared in recent years; and the authors 
are to be congratulated upon their grasp 
of the subject and the manner of presen- 
tation. The report is commended to all 
our readers for careful perusal. The 16 
pages of excellent illustrations add ap- 
preciably to the value of the work. 

It is to be hoped that this report may 
have influence upon the character of 
cuttings made on timber sale areas in the 
National Forests. 

R. C. Haw ey, 
Yale School of Forestry. 


The principles of selective timber man- 
agement are often considered to be pecu- 


liarly, if not exclusively, applicable to 
many-aged forests of tolerant or semi- 
tolerant species. Adoption of selectives 
management plans for large areas off 
old-growth timber has been considered! 
unwise from the silvicultural standpoint! 
and impractical from that of logging,. 
especially when dense stands of large: 
timber have to be handled. We may still! 
have to contend with unsolved silvicul-. 
tural problems, but the crawler tractor 
and arch have solved the logging prob- 
lem; and selective logging, if not selec- 
tive timber management, has invaded the 
Douglas fir region and seems likely to 
displace cable-logging methods over large 
areas. This publication, in its attempt to 
direct the further development of selec- 
tive logging practice in the Douglas fir 
region along lines which will perpetuate 
the forest resource, is very timely and 
deserves the careful attention of all who 
are interested in the future of the forest 
industry where heavy and often over- 
mature stands of timber have to be 
handled. 

The authors rest their case for selective 
timber management in the Douglas fir 
region upon three major points, namely: 

1. That the perpetuation of existing 
resources and investment values is con- 
tingent upon continuing supplies of 
large, high-quality. timber; 

2. That selective timber management 
will yield the highest returns from forest 
properties ; 

3. That the rapid extension of log- 
ging over an entire management unit will 
bring about effective control of the for- 
est through the development of necessary 
transportation facilities to such an ex- 
tent that the problems of forest protec- 
tion can be dealt with in an economical 
and efficient manner. 

It is sufficiently evident that the Pacific 
Northwest owes its predominant position 
in the forest industry to its supplies of 
large, high-quality timber. The growth 
rate in this region is possibly comparable 
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to that in the South; but the fact re- 
mains that the original growing stock of 
the southern forests has been largely re- 
moved, and that we cannot expect again 
to see large quantities of high-quality 
timber produced there. However, the 
South has the advantage of proximity to 
markets, exceptional productivity even on 
poor sites, easy logging problems, and 
cheap labor. On the basis of produc- 
tivity alone, the South can and will force 
all other producers of medium- and low- 
quality timber out of the markets of the 
eastern United States. If the Pacific 
Northwest is to compete for its share of 
domestic and foreign timber markets, it 
must to a large extent rely upon the ex- 
isting volume of high-quality growing 
stock and not upon its capacity to grow 
cubic feet per acre from scratch, regard- 
less of whether that capacity be greater 
than, less than, or on a par with that of 
the South. It may, therefore, be con- 
ceded that any system of management 
which will perpetuate the existing high- 
quality stands of the Northwest, or for 
that matter any other region in the United 
States. is one that should be striven for. 

That the system of selective timber 
management proposed by the authors can 
be relied upon to achieve this end is a 
matter which many foresters and lumber- 
‘men. are disposed to challenge. It is 
contended that the system will result 
merely in the gradual removal of high- 
quality timber which will command a 
relatively high price on present depressed 
markets, but that it does not assure the 
“permanence of high-quality growing stock 
‘with continuing high-quality yields. The 
opponents of the system point out that 
Douglas fir will probably not regenerate 
under such a system of cutting, and that 
there is a danger of high-grading which 
will result in a depreciation of stands 
from the value standpoint, if not from 
that of volume. In other words, that 
the system will create a new type of for- 
est, composed largely of inferior species 
such as western hemlock, which may 
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have the volume and to some extent the 
size characteristics of the original Doug- 
las fir forest, without corresponding qual- 
ity and value. 

It cannot be denied that this is a dan- 
ger, and one that should not be lightly 
passed over. On the other hand, it must 
be admitted that systems of logging 
hitherto almost universal have too often 
left behind them no forests of any de- 
scription, so that we now face the prob- 
lem of starting again to raise on bare 
land a new forest of such species as we 
may think the market will require and 
which we think we know how to raise. 
Certainly present systems of management 
do not put owners of high-quality grow- 
ing stock in a position to maintain this 
on a dimensional basis. Doubtless we 
should be able to raise Douglas fir or 
any other species suited to the soil and 
climate, with satisfactory results from 
the standpoint of mean annual cubic- 
foot production. This hardly seems 
enough. The quality that goes with 
size will always be lacking in stands 
which are brought in on bare land. It is 
quite possible that the production of 
large-sized hemlock may be more profit- 
able fifty years hence than that of medi- 
um-sized Douglas fir and spruce. More- 
over, it is by no means certain that the 
more valuable species cannot be per- 
petuated under the system proposed, al- 
though the silvicultural difficulties in the 
way of such perpetuation may at present 
appear to be a sufficient reason for ad- 
hering to clear-cutting methods with re- 
generation of the more desirable species. 

The second point upon which the case 
for selective timber management appears 
to rest, namely, that such management 
would yield the highest return from a 
majority of forest properties, is the one 
upon which the authors have laid the 
greatest stress and with which they have 
dealt most* adequately. In Chapters 1 
and 2 they sketch the economic aspects 
of timber production in the Pacific North- 
west and the cost and value factors upon 
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which they rest their major case, which 
is presented in Chapter 3. In this latter 
chapter the financial advantages of selec- 
tive timber management versus straight 
liquidation are presented in a clear and 
convincing manner. The forest property 
which they have selected for illustrative 
purposes is perhaps not typical of con- 
ditions in the region as a whole; but it 
is very doubtful if a typical case could 
be cited. Giving consideration only to 
the data presented, the case for selective 
timber management as set forth in this 
chapter appears irrefutable. The chap- 
ter demonstrates clearly and _ logically 
that where there is any reasonable range 
of sizes and values in a tract of timber, 
modern methods of logging and milling 
make selective cutting the sole means of 
realizing the highest values from the 
tract. The data are clearly and _logi- 
cally presented, and a difficult subject is 
clearly and convincingly dealt with. Here 
are presented the dollars and cents argu- 
ments which go to justify the other con- 
clusions of the study, and it is possible 
that the whole report would have been 
strengthened if the authors had _ rested 
their case for the financial side of their 
argument at this point without adding 
the interesting although debatable and 
nonconclusive discussion which is con- 
tained in Chapters 4 and 5. 

Chapter 3 does not make out a sound 
case for sustained yield. One gets the 
impression that sustained yield, if it 
comes at all under selective management, 
will be a byproduct of a new method of 
liquidation. It is to be regretted that this 
impression should be conveyed by this 
otherwise satisfactory financial presenta- 
tion. However, it is very probable that 
sustained yield on private property ac- 
tually will, in nine cases out of ten, be 
a byproduct of a conservative method of 
liquidation, and lacking more definite in- 
formation upon rates of growth and pos- 
sibilities of regeneration, it is difficult to 
see how the authors could have dealt 
differently with the case they have pre- 


sented. By some it may be contended 
that they merely make a case for a high- 
grading system of logging which timber 
owners will use to justify operations 
aimed only at liquidation and not at sus-- 
tained yield. Some operators may do) 
just this; but it hardly seems reasonable» 
to believe that they would refrain from) 
high-grading merely because they lacked| 
arguments to prove that it simulated sus-- 
tained yield practice. Modern methods: 
make high-grading profitable; therefore: 
why not lead high-grading in the direc- - 
tion of sustained yield? 

The third point made by the authors, 
namely, that the control of the forest 
brought about by the rapid extension of 
transportation facilities over an_ entire 
property is an essential concomitant of 
a selective plan of management, is per- 
haps as important as any from the stand- 
point of sustained yield practice. Selec- 
tive management is challenged not only 
upon silvicultural grounds but also upon 
the ground that it will increase the haz- 
ards from fire, insects, and disease. Those 
who offer this challenge seem to forget 
that these hazards are always with us, 
and that they take toll in many instances 
through lack of possibility of salvage. 
The authors rightly contend that the 
rapid spread of logging operations over 
an entire unit will quickly remove from 
the stands static and declining timber 
values, and that thereafter, as incipient 
deterioration from insects or disease be- 
comes apparent, the existing road systems 
will permit a flexibility in logging opera- 
tions which will make possible efficient 
and economical control. They likewise 
contend that, although the fire hazard 
may in some instances be increased un- 
der this system through the impossibility 
of removing slash by a clean burn, still, 
where such conditions obtain, the exis- 
tence of a road system will more than 
offset the increased hazard. They con- 
tend further that in most instances the 
light cuts called for under their system 
will preserve the forest climate and there 
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fore actually decrease the fire hazard, 
even though some slash remains on the 
ground. These are of course debatable 
points and not susceptible to immediate 
proof; but the advantages that go with 
flexible, rapid-moving logging units and 
an extensive road system cannot be de- 
nied. 

One further hazard which is not ade- 
quately dealt with is that of wind. With 
the light selective cuts which are pro- 
posed it is possible that stands will be- 
come sufficiently wind-firm as logging 
proceeds so that little loss will be occa- 
sioned by wind-throw. On the other 
hand it is to be doubted that the aver- 
age operator will confine his first cut to 
a volume the removal of which would 
not endanger the remaining stand, and 
there are probably many areas which are 
subject to such hazards of wind as would 
make the proposed system impractical. 

Chapters 8 and 9 deal with the organi- 
zation and administrative control of log- 
ging and timber management operations. 
Useful forms of record keeping are pre- 
sented, and the technique of cost keeping 
is discussed to some extent. The utility 
of a continuous inventory of the timber 
stands coupled with accurate cost rec- 
ords is demonstrated, and these chapters 
should be of interest to any timber opera- 
tor, regardless of the plan of manage- 
ment he may adopt. 

The authors stress the fact that the 
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selective management method is continu- 
ously experimental, in that it relies on 
the experience of the past, especially the 
immediate past, to guide the future. 

This is a most important point, and 
should be kept in mind at all times when 
the merits of selective timber manage- 
ment are being considered. The great 
advantage of the method is that one is 
not irrevocably committed to it after 
adoption, as is so often the case when 
methods calling for heavy investment in 
plant and equipment are initiated. When 
this fact is appreciated, many of the 
doubts as to the wisdom of adopting the 
method can be set at rest. At no point 
throughout the report does one get the 
impression that it represents a final state- 
ment.. New methods of logging are 
rapidly being adopted, and new methods 
of timber management are an inevitable 
corollary. Selective timber management 
should be tried out experimentally, and 
molded to meet changing conditions with- 
in the forest and on the timber market 
as operations proceed. The possibility 
of following such a course with this 
method seems greater than with alterna- 
tive methods, and the way is always open 
to a shift to other methods of logging 
and management if and when experience 
points in that direction. 


D. M. MatTTHews, 
University of Michigan. 
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Editor, JOURNAL: 

The report of the Committee on Land 
Policy of the Allegheny Section in the 
May issue of the JouRNAL, page 503, is 
an excellent statement of the basic con- 
siderations which should be observed in 
developing forestry to its greatest useful- 
ness. The Committee obviously gave the 
subject of land policy with reference to 
forestry a very careful and _ thorough 
analysis, uninfluenced by the many and 
diverse proposals, schemes, and_ plans, 
hastily conceived, for the expansion of 
forestry in the United States. Absolutely 
sound in its premises and logical in its 
conclusions, the report might well be 
accepted as a statement of fundamental 
policy for the Society as a whole. I 
commend it to the membership of the 
Society as at least one report which 
should be very carefully read. 

I am advised by Mr. John F. Preston, 
Chairman of the Committee, that the re- 
port was submitted to the last meeting 
of the Allegheny Section and was ac- 
cepted. The other members of the Com- 
mittee were: Alfred Ackerman, L. S. Alt- 
peter, K. O. Ehrhart, L. S. Gross, J. W. 
Keller, F. T. Murphy, T. W. Skuce, and 
C. P. Wilber. 

A. E. WacKERMAN, 
Southern Pine Association. 


RRR 


Editor, JOURNAL: 

I wish cordially to endorse the state- 
ment by Robert Marshall, Chief Forester 
for the U. S. Indian Service, in his praise 
of the efficiency of the technical force 
which has, over a period of many years, 
built up an efficient administration not 
only of Indian Forests, but has recently, 


through merit, acquired a unified control 
over both forests and grazing on Indian: 
Reservations, thus achieving the same ter- 
ritorial unity of management of these two: 
resources on the reservations as is in- 
herent in National Forest Administration. 

I would like to add, though Mr. Mar- 
shall does not discuss it, a word of equal 
appreciation for the technical force of 
the National Park Service, containing 
many trained foresters. For over 20 
years I have actively participated in park 
work as a member, since 1917, of the 
State Park Commission of Connecticut, 
and in defense of the inviolability of Na- 
tional Parks against commercial inroads. 

I do not believe that these trained men 
desire or approve of political appoint- 
ments, whether they are in one branch 
of the government or another, and shall 
continue, for the Society, to oppose the 
spoils system wherever it is found. _ 

Neither do I believe that the Depart- 
ment of the Interior as a Department 
should receive by transfer the control of 
biological resources allied with agricul- 
ture, namely the National Forests, Bio- 
logical Survey, or other such agencies, 
and, for the Society, I shall continue to 
oppose the efforts of Mr. Ickes to con- 
stitute the Department of the Interior the 
sole conservation agency of the Govern- 
ment. 

On the contrary, I believe that the 
grazing resources on the Public Domain 
have been transferred to the Department 
of Agriculture 20 years ago, and that 
such transfer alone will offer a sound, 
centralized administration of grazing, and 
I shall, for the Society, work for this end 
in the passage of the Kleberg Bill. 

H. H. CHapman, 
President. 
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ERRATA 


The Hester Plow Company adver- 
tisement on page 644 of the June Jour- 
NAL read in part: “For fighting going 
fires, the __.__. Plow can be loaded on the 
same truck with the tractor, provided the 
truck body is 514 feet longer than the 
tractor.” The Company requests atten- 
tion to the fact that its advertisement 
should have read “314 feet longer,” not 
54%. Correction of the error in the 
original form furnished by the Company 
was received too late for altering the 
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The senior author of “Forest Fire Dam- 
age in the Northeast—III, Relation Be- 
tween Fire Injury and Fungal Infection,” 
an article published in the April, 1936, 
JourRNAL (Volume 34, pages 420-23) calls 
attention to a glaring printer’s error in 
Table 2 (page 421). Under “Oak Cover 
Type”, six species, all hardwoods, were 
listed as the hosts of certain fungi; but 
they were captioned “coniferous hosts”. 
The authors’ manuscript read _ simply 
“hosts”. The error is regretted. 
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FOREST COVER TYPES OF THE EASTERN UNITED STATES 


A valuable contribution to forestry literature is the final report of the 
Society’s Committee on Forest Types. 97 forest types are listed giving composition, 
occurrence, importance, associates, place in succession and variants and syno- 


nyms. A comprehensive table contains common and botanical names of tree 
species. (Second edition.) Price 50 cents a copy. 
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» For large limbs our No. | 
44 Pole Saw will do won- 
ders. Fitted with a 16” 
curved blade, and pole of 
any length desired up to 
16 ft. this tool becomes 
most useful 
in difficult 
pruning. 
Three sec- 
tions 4 ft. long fitted with 
our positive locking sleeve 
give you a tool 4, 8 or 12 
ft. in length as well as hav- 
ing these sections inter- 
changeable with the No. 
1-W Pulley Type Tree 
Trimmer. 

No. 1-W Tree Trimmer is 
the most powerful cutting 
tool we have ever pro- 
duced. It has the Com- 
pound Lever cutting head 
and will sever any branch 
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with the slightest effort. 8 
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PROFESSIONAL FORESTRY 
SCHOOLS REPORT 


COMPILED BY H. H. CHAPMAN 


President, Society of American Foresters 
180 pages, with charts.................... $1.50 


A publication of the Society of American 
Foresters, this book presents data pertinent 
to the classification of institutions offering 
curricula in professional forestry. It is a 
comprehensive study of the professional 
forestry schools of the United States. 
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